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D scription 

The present invention relates to humanised anti-hunnan Fas antibodies which recognise the Fas antigen as well 
as DNA encoding such antibodies. The present invention further relates to pharmaceutical preparations containing 
such antibodies for the treatment of disease, including particularly autoimmune diseases and rheumatic diseases, the 
preparations optionally further containing a cell growth inhibitor. In addition, the invention relates to improved methods 
for the production of humanised antibodies. 

Immunoglobulin G (IgG) is composed of two light polypeptide chains (L chains) each having a molecular weight 
of about 23,000 kD and two heavy polypeptide chains (H chains) each having a molecular weight of about 50.000 kD. 
Both H and L chains consist of a repeated region of conserved amino acids consisting of about 110 residues. This 
region is referred to herein as a "domain", and constitutes the basic three-dimensional structural unit of the IgG. The 
H and L chains consist of four and two consecutive domains, respectively. 

When antibody amino acid sequences are compared, the amino-terminal domain of both H and L chains is found 
to be more variable than the other domains. It is, therefore, referred to as the variable' domain (V domain). The V 
domains of H and L chains associate with each other by their complementary nature to form variable regions in the 
amino-termini of IgG molecules. The other domains associate to form constant regions. The constant region sequences 
are characteristic for a given species. For example, the constant regions of mouse IgG differ from those of human IgG, 
and a mouse IgG molecule is recognised as a foreign protein by the human immune system. Administration of a mouse 
IgG molecule into a human subject results in the production of a human anti-mouse antibody (hereinafter referred to 
as "HAMA") response [Schroff et ai, (1985), Cancer Res., 45, 879-885]. Accordingly, a mouse antibody cannot be 
repeatedly administered to a human subject. For effective administration, the antibody must be modified to avoid in- 
ducing the HAIVIA response, but still maintaining the antibody specificity 

Data from X-ray crystallography analysis indicates that the immunoglobulin fold generally forms a long cylindrical 
structure comprising two layers of antiparallel p-sheets, each consisting of three or four |i-chains. In a variable region, 
three loops from each of the V domains of H and L chains cluster together to form an antigen-binding site Each of 
these loops is termed a complementarity determining region ("CDR"). The CDR's have the highest variability in amino 
acid sequence. The portions of the variable region that are not part of a CDR are called "framework regions" ("FR" 
regions) and generally play a role in maintaining the structure of CDR's. 

Kabat and co-workers compared the primary sequences of a number of variable regions of H and L chains and 
identified putative CDRs or framework regions, based on sequence conservation (E. A. Kabat ei al., Sequences of 
proteins of immunological interest 5th edition, NIH Publication, No.91-3242j. Further they classified the framework 
regions into several subgroups which share common amino acid sequences. They also identified framework regions 
that correspond between mouse and human sequences. 

Studies on the structural characteristics of IgG molecules have led to the development of methods for preparing 
humanised antibodies, which do not provoke a HAMA response, as described below. 

Initial suggestions were directed towards the preparation of a chimaeric antibody by joining the variable region of 
a mouse antibody to the constant regions of human origin [Morrison, S. L.. et al., (1984), Proc. Natl. Acad. Sci. USA 
81, p6851 -6B55|. Such a chimaeric antibody however still contains many non-human amino acid residues, and thus 
can cause a HAMA response, especially when administered for a prolonged period. [Regent a/., (1990), Br J. Cancer 
62, p487 e/ seq.|. 

The grafting of CDR segments alone into a human antibody was then proposed, in order to further reduce the 
number of non-human amino acid sequences which cause the HAMA response [Jones, P T et al., (1986), Nature, 
321. 522-51 5]. However the grafting of the CDR portions alone was generally found to be insufficient to maintain the 
activity of the immunoglobulin against an antigen. 

Based on data from X-ray crystallography. Chothia and co-workers (Chothia et al. (1987), J. Mol. Biol., 196.. 
901-91 7| determined that: 

1) A CDR has a region involved in antigen binding and a region involved in maintaining the structure of the CDR 
itself. Possible three-dimensional structures for CDRs can be classified into several classes with characteristic 
patterns (canonical structures); and 

2) The classes of canonical structures are determined not only by the CDR sequences but also by the nature of 
amino acids in specific positions in the framework regions. 

As a result, it has been suggested that the CDR-grafting technique should also involve the grafting of certain amino 
acid residues from the framework regions into the human antibody backbone [Queen et al., Japanese Provisional 
Patent Publication No. 4-502408J. 

In the context of the above, an antibody from a non-human mammal from which the CDR's are obtained for grafting 
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is hereinafter termed a 'donor' molecule. A human antibody into which the CDRs are grafted is hereinafter termed an 
'acceptor' molecule. 

In performing CDR-grafting, the structures of the CDR region should ideally be conserved and the activity of the 
immunoglobulin molecule should be maintained. The following factors may, therefore, be relevant: 

1) the subgroup of the acceptor; and 

2) the nature of the amino acid residues that are transferred from the framework regions of the donor 

Queen and co-workers [Queen et al., Japanese Provisional Patent Publication No. 4-502408] have proposed a 
method for humanising antibodies, in which an amino acid residue from a framework region of a donor is grafted along 
with the CDR sequence into an acceptor molecule, provided that the residue is close to a CDR, or the amino acid in 
the framework region of the acceptor is rarely found at that position in the acceptor, whereas the corresponding amino 
acid in the donor is commonly found at that position in the acceptor. 

Immunoglobulin M ("IgM") is normally composed of ten H chains and ten L chains, along with a joining chain ("J 
chain") located in the centre of the molecule. Mouse IgM has constant regions, like IgG and, thus, cannot be repeatedly 
administered to a human subject Therefore, CDR grafting is necessary if IgM molecules are to be used as pharma- 
ceutical agents in humans. 

Although an IgM molecule is normally present as a pentamer with a J chain, it can also be present as a hexamer 
lacking the J chain [Troy, et ai., J. Biol. Chem., (1992). 26^, (25), 18002-18007]. The complement-binding activity is 
reportedly enhanced in such an IgM hexamer lacking the J chain [Davis, etal, Eur. J. Immunol., (1 988) 18, 1001-1008). 
However the presence of a J chain has previously been thought to be essential for the maintenance of IgM structure 
and for the molecule to retain its immunoglobulin activity. At present, it is not known if an IgM molecule lacking a J 
chain retains its original activity. 

The physiological death of cells in a living organism in the natural course of events is known as apoptosis, and is 
distinguished from the pathological death of cells, i.e. necrosis [c.^Kerr etal., (1972), Br. J. Cancer, 26, 239 et seq.\. 
Apoptosis is an example of programmed cell death, which is where certain cells are programmed, in advance, to die 
in a living organism in the natural course of events, such as when the cell in question has performed a pre-determined 
function. Apoptosis is characterised by such morphological changes as curved cell surface, condensed nuclear chro- 
matin and fragmented chromosomal DNA, amongst others. 

Apoptosis has an important role to play in disposing of cells that recognise autoantigen during the process of T 
and B lymphocyte differentiation. Onset of so-called autoimmune diseases is generally brought on by the appearance 
of auto-reactive lymphocytes resulting from the failure of apoptosis during lymphocyte differentiation [c.f. Keiichi Na- 
kayama etai. (1995), Mebio 12(10). 79-86]. 

Fas is a cell membrane molecule involved in the apoptosis of immunocompetent cells [Itoh, N. , a/. , infra]. Murine 
monoclonal antibodies have been generated to the human Fas antigen [Yonehara, S., etat., (1989), J. Exp. Med., ?.69, 
1747]. These anti-human Fas antibodies have apoptosis-inducing cytotoxic activity in human cells and have been 
proposed as potential therapeutic agents in the treatment of autoimmune diseases. AIDS and tunriours [Japanese 
Provisional Patent Publications Nos. 2-237935 and 5-503281]. 

Rheumatism, especially rheumatoid arthritis, is believed to result from the proliferation of synoviocytes, accompa- 
nied by a variety of immunological abnormalities. The proliferation of synoviocytes is typically accompanied by inflam- 
matory cellular infiltration and erosion of bone. Tissue erosion around the affected joint in chronic rheumatoid arthritis 
is apparently caused by abnormal production of cytokines from inflammatory synoviocytes. Examination of joints in 
patients with rheumatism reveals abnormal proliferation of synoviocytes, hyperplasia of synovia! villi, multi-layered 
synoviocytes, etc. [c.f. Daniel J. McCarty (1985), in "Arthritis and allied conditions, A textbook of rheumatology" 10th 
Edition, Lea & Febiger]. Medication for rheumatism currently predominantly comprises anti-inflammatory drugs such 
as steroids and immunomodulators. If it were possible to inhibit abnormal proliferation of synoviocytes, then any such 
■agent should be useful in the therapy of rheumatism. 

Synoviocytes in rheumatism do not proliferate in an unlimited manner [cJ. Daniel J. McCarty (1985), in "Arthritis 
and allied conditions, A textbook of rheumatology" 10th Edition, Lea & Febiger], and it has been demonstrated that 
apoptosis occurs in the synoviocytes of patients with rheumatism. Fas antigen is expressed on the membrane of syn- 
oviocytes and Nakajima etai [Nakajima, T, etal., (1995), Arthritis Rheum. 38, 485-491] and Aono etai. [Abstracts of 
the 38th Meeting of Japan Rheumatism Society (1 994), p. 487, and articles of 1 994 Meeting of Japan Cancer Society 
(1994), p, 388] investigated whether cytotoxic anti-human Fas antibodies could induce apoptosis in abnormally prolif- 
erated synoviocytes from patients with rheumatism. They were able to induce high levels of apoptosis in abnormally 
proliferated synoviocytes from patients with rheumatism, compared with a control comprising synoviocytes from pa- 
tients with diseases other than rheumatism. 

Thus, anti-human Fas antibody is able to selectively induce apoptosis not only in lymphocytes but also in abnormally 
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proliferated synoviocytes, so that anti-human Fas antibody should be useful as an anti rheumatic agent. 

Several mouse anti-human Fas monoclonal antibodies have been obtained [for example, Yonehara^ S., et ai, 
(1989) J. Exp. Med. 169, 1747-1756; Science, (1989), 245.. 301-305J. Further, as described above, it has been reported 
that such antibodies induce apoptosis in vitro in synovial cells from patients with rheumatism [c.f . page 487, Abstracts 
of the 38th Meeting of the Japan Rheumatology Society (1994), and page 338, Articles of 1994 Annual Meeting of the 
Japan Oncology Society (1994)]. However, the preparation of a humanised anti-human Fas antibody, whether IgG or 
IgM, has not been reported. Moreover, the successful preparation of a humanised anti-human Fas IgM antibody lacking 
a J chain but having the ability to induce apoptosis has never been reported. 

To humanise a mouse anti-human Fas monoclonal antibody, for example, it is necessary to select the amino acid 
sequences of the variable regions which are to be grafted onto the human antibody acceptor The amino acid sequence 
should ideally include the predicted CDR sequences, as well as selected amino acid residues of the FR sequence. 

When designing a humanised antibody, the subgroup of an acceptor has conventionally been selected in one of 
two ways: 

1) using heavy and light chains from the same known human antibody; or 

2) using heavy and light chains derived from different human antibodies, which have high sequence homology to. 
or share consensus sequences with, the chains of the donor, while at the same time maintaining the combination 
of the subgroups of the acceptor chains. 

20 

Criterion (2), above, has been previously employed because there are only a limited number of naturally occurring 
combinations of subgroups. It has been considered important to maintain these naturally occurring combinations. 

We have now. surprisingly, discovered that it is not necessary to maintain these natural combinations of subgroups, 
nor is it necessary to use H and L chains from the same antibody. The selection of acceptor H and L chains may be 
^5 carried out from a library of primary sequences of human antibodies solely based on the homology of the framework 
regions of donor and acceptor regardless of the combination of subgroups. This selection process has been used 
successfully to produce an anti-human Fas antibody. 

Thus, in a first aspect, the present invention provides a method for the production of a humanised antibody com- 
prising at least one light chain and one heavy chain, the method comprising the steps of: 

30 

a selecting a non-human antibody having at least one CDR: 

b selecting a human antibody heavy chain: 

^5 c selecting a human antibody light chain: 

d introducing at least one CDR from the non-human antibody heavy chain into the human antibody heavy chain, 
to form a recombinant heavy chain: and 

•io e introducing at least one CDR from the non-human antibody light chain into the human antibody light chain, to 

form a recombinant light chain: 

wherein the selection of each of the human antibody heavy and light chains is determined solely by sequence 
homology with the non-human antibody heavy and light chains, respectively 
-'5 Anti-human Fas antibodies prepared in accordance with the present invention may be used therapeutically in 

humans. In addition, such humanised antibodies minimise any potential HAMA response. 

The present invention allows the construction of humanised antibodies which have a minimal risk of inducing a 
HAMA response, whilst still having an effective antibody effector function. 

The term 'sequence homology', as used herein, refers either to DN A sequence homology or to amino acid sequence 
homology. The term 'homology' refers to the similarity between two sequences, and is standard in the art. We prefer 
that the sequence homology is amino acid sequence homology. Amino acid sequence homology can be assessed by 
any one of a number of methods, commonly involving the computerised search of sequence databases These methods 
are well known to the person skilled in the art. We also prefer that the homology is assessed over the length of the 
framework regions. 

55 As used herein, the term "human", in relation to antibodies, relates to any antibody which is expected to elicit little, 

or no, immunogenic response in a human subject, the subject in question being an individual or a group. 

It will be appreciated that, in general, it is preferred that all of the CDR's from a given antibody be grafted into an 
acceptor antibody, in order to preserve the epitope binding region. However there may be occasions when it is appro- 
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priate or desirable for less than the total number of CDR's to be grafted into the donor, and these are envisaged by 
the present invention. 

We particularly prefer that all of the CDR's fronn the non-human antibody be grafted into the human antibody 
Further, we prefer that certain areas of the framework regions be incorporated into the acceptor antibody (also referred 
to as the human antibody, herein) in order to maintain the 3-dimensional structure of the non-human recognition site. 
Such areas of the framework regions typically comprise individual amino acid residues selected for their importance, 
in accordance with the guidelines below. In particular, those residues which are rare In human, but common in the 
relevant non-human antibody, and those residues having a high probability of interacting directly with the epitope or 
the recognition site, are preferred to be grafted together with the CDR's. 

When grafting the CDR's into the human antibody, it will normally be the case that the non-human CDR replaces 
a relevant human CDR in its entirety particularly where both are of the same length. However, it may also be the case 
that only a part of a human CDR is replaced, or only a part of the non-human CDR is grafted, the two usually going 
hand-in-hand. It may also be the case that one CDR is bigger than the other but, whatever the situation, it is highly 
preferred to keep the human framework regions intact, other than for the replacements described above. 

It will also be appreciated that the CDR's from the non-human antibody should generally be used to replace the 
corresponding CDR's in the human antibody However, it is possible that a skeleton human light or heavy chain, in 
which the CDR regions of the human antibody chain have already been removed, can be used as an acceptor In this 
case. CDR's from the non-human antibody can be introduced into the human chain at the positions previously occupied 
by the original human CDR's. 

It will also be understood that the human heavy and light chains need not necessarily come from the same human 
antibody, nor even from the same class. What is important is that the sequence of the selected acceptor matches, as 
closely as possible, the sequence of the non-human antibody. The importance of matching the two chains (light/light 
or heavy/heavy) is that the resulting antibody should have a recognition site as closely resembling that of the original 
non-human antibody as possible, to ensure the best binding. Thus, the present invention also envisages the possibility 
of using matches which are not the closest possible, where there is a reasonable expectation that the resulting recom- 
binant antibody will serve the required purpose. 

Where antibodies are discussed herein, it will also be understood that similar considerations apply mutatis 
mutandis, to any nucleic acid sequences encoding them, as appropriate. 

A selection method based upon sequence homology alone, with no other constraints, makes it possible for the 
donor and the acceptor to share at least 70% amino acid identity in the FR portions. By adopting this approach, it is 
possible to reduce the number of amino acids grafted from the donor, with respect to known methods, and thus to 
minimise induction of the HAMA response. 

It will be appreciated that the role of amino acid residues that occur rarely in the donor subgroup cannot be fully 
defined, since techniques for predicting the three-dimensional structure of an antibody molecule from its primary se- 
quence (hereinafter referred to as "molecular modelling") have limited accuracy Known methods, such as the method 
of Queen and co-workers [Queen et. ai , supra], do not indicate whether the amino acid residue from the donor or from 
the acceptor should be selected in such a position. The selection of an acceptor molecule based upon sequence 
homology alone can significantly reduce the need to make this type of selection 

As used herein, the term 'recombinant' relates to any substance which has been obtained by genetic engineering, 
insofar as the substance in question is either modified from the original substance or expressed in a different manner 
or in a different system from the original. 

The term 'antibody', as used herein, is well known in the art, and the nature of the antibody is not crucial to the 
present invention. The antibody may correspond to any antibody class, where the protein actually corresponds to an 
antibody class. For example, the antibody may be IgG, IgM, IgA or IgE, and the class may be entirely dependent upon 
the administration path, for example. It will be appreciated that the heavy chain variable region may comprise a human 
sequence derived from one subtype of antibody, while the light chain variable region may comprise a sequence derived 
from a different subtype of antibody In addition, the present invention may provide an antibody with a combination of 
heavy and light chains subgroups that does not occur naturally. 

We prefer that the antibody of the present invention has an anti-Fas activity although it will be appreciated that 
the antibodies may potentially be prepared against any antigen. We particularly prefer that the molecule is an IgM 
molecule with anti-Fas activity. In fact, we have also discovered that if an IgM type construct is used without the J 
chain, which forms a pentameric antibody structure with 5 heavy and light chain pairs, then apoptotic activity is increased 
with respect to a molecule containing the J chain. 

The terms 'light chain' and 'heavy chain' are well known in the art. It will be appreciated that these terms, as used 
herein, do not necessarily refer to the full length chains, the only requirement being that the recombinant antibody 
molecule of the invention is able to maintain activity against an antigen, most preferably the Fas antigen. 

We prefer that the amino acid sequence derived from the non-human antibody allows the antibody to cross react 
with an antigen, and therefore contains a CDR region, or corresponds to a CDR region. It will be appreciated that one, 
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or more, CDR regions may be joined with the human antibody sequence. We particularly prefer that each heavy and 
light chain contains 3 CDR regions, and wherein the CDR regions are derived from the same non-human antibody. 

The non-human region or regions may be derived from any source from which it is possible to generate antibodies. 
Although this is most conveniently the mouse, other sources, such as rats and rabbits are also possible. We prefer 
that the non-human regions are essentially CDR regions derived from the mouse CH11 antibody, which reacts with 
the human Fas antibody. 

We prefer that the amino acid regions derived from the human antibody essentially comprise the framework regions 
('•FRs") of the antibody. In addition, the constant region, or a portion of the constant region, of the antibody may be 
present. 

The FRs are present in the variable region of an H or L chain subunit of an immunoglobulin molecule. For instance, 
FRH^ refers to the framework region located at the most N-terminal position in the variable region of an H chain subunit, 
and FRL4 refers to the fourth framework region from the N-terminus of the variable region of an L chain subunit. Similarly 
CDRH1, for example, refers to the CDR present at the most N-terminal position in the variable region of an H chain 
subunit, and CDRL3 refers to the third CDR from the N-terminus of the variable region of an L chain subunit. The FRs 
flank the CDR regions in any light or heavy chain. 

The antibodies of the present invention have substantially no more immunogenicity in a human patient than a 
human antibody. This is essentially because the part of the antibody corresponding to a heterologous constant region 
is not present. Thus, the antibodies of the present invention may have a portion of the variable region originating from 
a mouse monoclonal antibody, such as CH1 1. but the mouse constant region has been eliminated. We prefer that the 
number of amino acids derived from the non-human antibody is further reduced, in order that immunogenicity is elim- 
inated, whilst retaining desired antibody activity. This is achieved by selection of the human antibodies on the basis of 
sequence homology, as described above. 

In addition, we have discovered a further refinement to this method by the provision of an additional selection 
procedure, designed to identify amino acids from the donor FRs which are important in the maintenance of the structure 
and function of the donor CDR regions. 

Once the human acceptor molecule has been selected for a given chain, then selection of the amino acid residues 
to be grafted from a FR of a donor is carried out as follows: 

The amino acid sequences of the donor and the acceptor are aligned. If the aligned amino acid residues of the 
FRs differ at any position, it is necessary to decide which residue should be selected. The residue that is chosen should 
not interfere with, or only have a minimal effect upon, the three-dimensional structure of the CDRs derived from the 
donor. 

Queen ei af, [Japanese Provisional Patent Publication No. 4-502408] proposed a method for deciding whether 
ah amino acid residue from the donor FR was to be grafted along with the CDR sequence. According to this method, 
an amino acid residue from a FR region is grafted onto the acceptor together with the CDR sequence if the residue 
meets at least one of the following criteria: 

1) The amino acid in the human framework region of the acceptor is rarely found at that position in the acceptor 
whereas the corresponding amino acid in the donor is commonly found at that position in the acceptor 

2) the amino acid is closely located to one of the CDRs: and 

3) the amino acid has a side-chain atom within approximately 3 A of a CDR, as judged by a three-dimensional 
model of the immunoglobulin, and is potentially able to interact with an antigen or a CDR of a humanised antibody 

A residue identified by criterion (2), above, has often displays the characteristics of criterion (3). Thus, in the present 
invention, criterion (2) is omitted and two new criteria are introduced. Accordingly in the present invention, an amino 
acid residue is grafted from a donor FR along with the CDR if the residue meets at least one of the following criteria: 

a) The amino acid in the human framework region of the acceptor is rarely found at that position in the acceptor 
whereas the corresponding amino acid in the donor is commonly found at that position in the acceptor: 

b) the amino acid has a side-chain atom within approximately 3 A of a CDR. as judged by a three-dimensional 
model of the immunoglobulin, and is potentially able to interact with an antigen or a CDR of a humanised antibody: 

c) the amino acid is found in a position which is involved in determining the structure of the canonical class of the 
CDR: 

d) the position of the amino acid is found at the contact surface of the heavy and light chains. 
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With respect to criterion (a), an amino acid is defined as "common" when it is found at that position in 90% or more 
of the antibodies of the same subclass [Kabat et. ai, supra]. An amino acid is defined as "rare" when it is found in less 
than 10% of antibodies of the same subclass. 

With respect to criterion (c), the position of a canonical class determinant residues can be determined unambig- 
uously according to the information provided by Chothia and co-workers [Chothia ei, al, supra]. 

With respect to criteria (b) and (d), it is necessary to carry out molecular modelling of the variable regions of the 
antibody in advance. While any commercially available software for molecular modelling can be used, we prefer that 
the AbM software is used [Oxford Molecular Limited, Inc.]. 

Predictions made by molecular modelling have limited accuracy. Therefore, in the present invention, the structure 
prediction obtained by molecular modelling was assessed by comparing it with X-ray crystallography data from the 
variable regions of various antibodies. 

When using a structural model generated by molecular modelling (AbM software), two atoms are presumed to be 
in contact with each other by van der Waal's forces when the distance between the two atoms is less than the sum of 
their van der Waal's radii plus 0.5 A. A hydrogen bond is presumed to be present when the distance between polar 
atoms, such as an amide nitrogen and a carbonyl oxygen of the main and side chains, is shorter than 2.9 A, that is= 
the average length for a hydrogen bond, plus 0.5 A. Furthermore, when the distance between the two oppositely 
charged atoms is shorter than 2.85 A plus 0.5 A, they are presumed to form an ion pair. 

The positions of amino acids in the FR which frequently contact a CDR were identified, based upon X-ray crystal- 
lography data from the variable regions of various antibodies. These positions were determined irrespective of sub- 
groups. For the light chains, these are positions 1, 2, 3, 4^ 5 23, 35, 36, 46, 48, 49, 58, 69, 71 and 88, and for the heavy 
chains positions 2, 4, 27, 28, 29, 30, 36, 38, 46, 47, 48, 49, 66, 67, 69, 71, 73, 78, 92, 93. 94 and 103. The above 
amino acid numbering follows the definition of Kabat et ai., [Kabat et ai., supra]. This numbering system is followed 
hereinafter. When molecular modelling was used, the amino acid positions listed above were shown to be in contact 
with CDR residues in two thirds of the antibody variable regions that were examined. 

These findings were used to define criterion (b) above. Specifically, if an amino acid position in an FR is predicted 
both to contact a CDR by molecular modelling and is frequently found experimentally to contact a CDR by X-ray crys- 
lallographic analysis, then the grafting of the amino acid residue of the donor is made a priority. In any other case, 
criterion (b) is not considered. 

Similarly, with respect to criterion (d), X-ray crystallography data from the variable regions of a number of antibodies 
indicates that the amino acid residues at positions 36, 38. 43, 44, 46, 49, 87 and 98 in light chains and those at positions 
37, 39, 45, 47, 91 , 103 and 104 in heavy chains are frequently involved in the contact between heavy and light chains. 
If any of these amino acids are predicted to be involved in light and heavy chain contact by molecular modelling, then 
grafting of the amino acid-residue of the donor is given priority. In any other case, the criterion (d) is not considered. 

It will be appreciated that the present invention further provides DNA and RNA encoding any of the above identified 
antibodies, especially DNA. DNA and RNA encoding both the heavy and light chains is provided. 

It will be appreciated that the DNA may be in any suitable form so that it may be incorporated into a vector, suitably 
an expression vector. It may also be associated with any other suitable sequences, such as leader sequences or 
sequences for the expression of the encoded protein in the form of a fusion protein, for example. 

The present invention further envisages a host cell transformed with a vector as defined above, and a system for 
the expression of a protein of the invention comprising such a host cell transformed with one or more expression vectors 
containing the above DNA. The protein of the invention may be obtained from such systems, after cultivation of the 
system, by standard techniques. 

Certain preferred aspects and embodiments of the present invention now follow: 

A genetically engineered immunoglobulin M(lgM) protein, said IgM protein having an apoptosis-inducing activity 
without having a J chain protein, wherein the IgM protein is composed solely of one of a light polypeptide chain protein 
comprising the amino acid sequence as defined in SEQ ID No. 78 of Sequence Listing, a light polypeptide chain protein 
comprising the amino acid sequence as defined in SEQ ID No. 80 of Sequence Listing, a light polypeptide chain protein 
comprising the amino acid sequence as defined in SEQ ID No. 82 of Sequence Listing or a light polypeptide chain 
protein comprising the amino acid sequence as defined in SEQ ID No. 84 of Sequence Listing and one of a heavy 
polypeptide chain protein comprising the amino acid sequence as defined in SEQ ID No. 86 of Sequence Listing or a 
heavy polypeptide chain protein comprising the amino acid sequence as defined in SEQ ID No. 88 of Sequence Listing. 

It will be appreciated that there are four preferred light chain sequences and two preferred heavy chain sequences. 
Any of the light chain sequences may be combined with any of the heavy chain sequences. Thus, preferred combina- 
tions are: 

The light chain as defined by SEQ ID No. 78 and heavy chain defined by Seq ID No. 86. 
The light chain as defined by SEQ ID No. 78 and heavy chain defined by Seq ID No. 88. 
The light chain as defined by SEQ ID No. 80 and heavy chain defined by Seq ID No. 86. 
The light chain as defined by SEQ ID No. 80 and heavy chain defined by Seq ID No. 88. 
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The light chain as defined by SEQ ID No. 82 and heavy chain defined by Seq ID No. 86. 
The light chain as defined by SEQ ID No. 82 and heavy chain defined by Seq ID No. 88 
The light chain as defined by SEQ ID No. 84 and heavy chain defined by Seq ID No. 86. 
The light chain as defined by SEQ ID No. 84 and heavy chain defined by Seq ID No. 88. 

The invention further provides DNA encoding any of the 8 proteins defined above. These sequences are given as 
SEQ ID Nos. 77, 79. 81 . 83, 85 and 87. encoding proteins defined by SEQ I D Nos. 78. 80, 82, 84, 86 and 88 respectively 
Also preferred is DNA which hybridises with such DNA, preferably under conditions of 60 - 70 °C and in 6 x SSC. 

Further preferred is a recombinant DNA vector containing any of the DNA described above, especially recombinant 
DNA vectors pHicKY2-58, pHicKF2-19. pH}cRY2-10, pHk:RF2-52, pHmH5-1 and pH|iM1-1. The present invention also 
includes cells transformed with such vectors, especially E. co// strain pHicKY2-58 (FERM BP-5861), E. co// strain 
pHicKF2-19 (FERMBP-5860). E. co// strain pHicRY2-10 (FERM BP-5859). E. co//strain pHicRF2-52 (FERM BP-5862), 
E. CO// strain pH|jH5-1 (FERM BP-5863) and E. co// strain pMpMI-l (FERM BP-5864). 

A preferred method for producing an immunoglobulin protein of the present invention comprises: 

culturing a cell transformed by a DNA vector described above under conditions which enable expression of DNA 
encoding the immunoglobulin H chain or L chain subunit contained in the vector and 
recovering the immunoglobulin protein from the culture. 

The present invention further provides use of a humanised anti-Fas antibody as defined above in the manufacture 
of a medicament for the treatment or prophylaxis of one of the physiological conditions referred to herein, especially 
autoimmune diseases and rheumatic diseases. 

Essentially, we have successfully cloned the genes coding for the H and L chains of a mouse IgM anti-human Fas 
monoclonal antibody from a cDNA library prepared from antibody-producing hybrldoma cells. The full-length nucleotide 
sequences were determined. The positions of the CDRs regions were then identified in each chain. Amino acid se- 
quences were selected containing these CDRs regions, along with several amino acid residues from the framework 
regions. These sequences were grafted Into the H and L chains of human IgM Immunoglobulins, In order to obtain 
complete H and L chains of humanised anti-human Fas antibodies. 

DNA encoding the humanised H and L chains was cloned Into expression vectors. Co-transfection of an H chain 
expression vector and an L-chain expression vector into cultured animal cells allowed the production of a protein having 
an apoptosls-inducing activity and that was functional as an anti-human Fas antibody. 

The DNA of the present invention may be obtained by first preparing poly(A)^ RNA from mouse hybrldoma cells 
producing anti-human Fas monoclonal antibody, such as CH11. The poly(A)^ RNA may then be converted to cDNA 
using a reverse transcriptase, and purifying the cDNA encoding the H and L chains of the antibody. Yonehara et af. 
[(1989), J. Exp. Med.; 169, MAI el seq ] obtained an anti-human Fas monoclonal antibody which was designated 
CH11, by fusion of mouse myeloma cells with mouse lymphocytes after the mice had been immunised with the Fas- 
expressing human diploid fibroblast cell-line FS-7. CH11 derived from the hybrldoma is itself commercially available 
from Igaku-selbutsugaku Kenkyujo, K.K. 

Poly(A)^ RNA may be obtained either by first preparing total RNA and then purifying poly(A) *^ RNA from the total 
RNA using, for example an affinity column packed with ollgo(dT) cellulose. oligo(dT) latex beads etc., or it may be 
obtained by directly purifying poly(A)+ RNA from cell lysates using such affinity materials as described above. Total 
RNA may be prepared, for example, by such methods as: alkaline sucrose density gradient ultracentrlfugation [cJ. 
Dougherty, W. G. and HIebert, E,, (1980), Virology, 101, 466-474]; the guanidine thiocyanate-phenol method; the gua- 
nidlne thiocyanate-trifluorocaeslum method: and the phenol-SDS method. The preferred method, however employs 
guanidine thiocyanate and caesium chloride [c.A. Chlrgwin, J. M., el af. (1979), Biochemistry, 18.. 5294-5299], 

The single stranded (ss) cDNA obtained by the use of reverse transcriptase, as described above, can then be 
converted to double stranded (ds) cDNA. Suitable methods for obtaining the ds cDNA include the SI nuclease method 
[cJ. Efslratladis, A., a/.,(1 976), Cell, 7, 279-288] and the Gubler-Hoffman method [c.f. Gubler U. and Hoffman, B. 
J., (1983), Gene, 25, 263-269]. However, we prefer to employ the Okayama-Berg method [c.f. Okayama, H. and Berg. 
P, (1982), Mol. Cell. Biol. 2.. 161-170]. 

The ds cDNA obtained above may then be integrated into a cloning vector and the resulting recombinant vector 
can then be used to transform a suitable micro-organism, such as E. coli. The transformant can be selected using a 
standard method, such as by selecting for tetracycline resistance or amplclllln resistance encoded by the recombinant 
vector. If E. co// is used, then transformation may be effected by the Hanahan method [cJ. Hanahan, D (1983), J. Mol. 
Biol., 166, 557-580], Alternatively, the recombinant vector may be introduced into competent cells prepared by co- 
exposure to calcium chloride and either magnesium chloride or rubidium chloride. If a plasmid Is used as a vector then 
it Is highly desirable that the plasmid harbours a drug-resistant gene, such as mentioned above, in order to facilitate 
selection. Brute force selection Is possible, but not preferred. Although plasmlds have been discussed, it will be ap- 
preciated that other cloning vehicles, such as lambda phages, may be used. 
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Methods for selecting transformants having the desired DNA include the following: 

(1 ) Screening using a synthetic oligonucleotide probe 

If all or part of the amino acid sequence of the desired protein has been elucidated, then a short contiguous se- 
quence, which is also representative of the desired protein, may be used to construct an oligonucleotide probe. The 
probe encodes the amino acid sequence but, owing to the degeneracy of the genetic code, there may be a large 
number of probes that can be prepared. Thus, an amino acid sequence will normally be selected which can only be 
encoded by a limited number of oligonucleotides. The number of oligonucleotides which it is necessary to produce can 
be further reduced by the substitution of inosine where any of the four normal bases can be used. The probe is then 
suitably labelled, such as with ^^p 353 or biotin, and is then hybridised with denatured, transformed DNA from the 
transformant which has been immobilised on a nitrocellulose filter. Positive strains show up by detection of the label 
on the probe. 

(2) Screening by polymerase chain reaction 

If all or part of the amino acid sequence of the desired protein has been elucidated, then sense and antisense 
oligonucleotide primers corresponding to separate non-contiguous parts of the amino acid sequence can be synthe- 
sised. These primers can then be used in the polymerase chain reaction technique [c.f. Saiki, R. K., et al. (1988), 
Science, 239, 487-491 ] to amplify the desired DNA fragment coding for the mouse anti-human Fas monoclonal antibody 
subunit. The template DNA used herein may be cDNA synthesised by a reverse transcriptase reaction using mRNA 
obtained from a hybridoma producing anti-human Fas antibody, such as that which expresses CH1 1 . The DNA fragment 
thus synthesised may either be directly integrated into a plasmid vector such as by using a commercial kit, or may be 
labelled with, for example, P, ^^S or biotin, and then used as a probe for colony hybridisation or plaque hybridisation 
to obtain the desired clone. 

Monoclonal antibody CH11 is an immunoglobulin M ("IgM") molecule, a complex comprising five subunits each of 
the H chain) and L chains, and one J chain. Thus, in order to elucidate partial amino acid sequences for the subunits, 
the subunits must be separated, and this can be done using any suitable technique, such as electrophoresis, column 
chromatography, etc. well known to those skilled in the art. Once the subunits have been separated, they can be 
sequenced, such as by the use of an automatic protein sequencer (for example, PPSQ-10 of Shimadzu), in order to 
determine the amino acid sequence of at least the N-terminal of each subunit. Oligonucleotides/primers can then be 
produced using this knowledge. 

Harvesting of DNA encoding each subunit of anti-human Fas monoclonal antibody from the appropriate transform- 
ants obtained above may be performed by well known techniques, such as those described by Maniatis, T, et al. [in 
"Molecular Cloning A Laboratory Manual" Cold Spring Harbor Laboratory NY, (1982)]. For example, the region of DNA 
coding for the desired subunit may be excised from plasmid DNA after separating the fraction corresponding to^the 
vector DNA from a transformant which has been determined to possess the necessary plasmid. 

E. CO// DH5a has been transformed with plasmids containing DNA encoding the heavy and light chains of CH11 , 
prepared as described above, and the resulting two transformants (designated E. coli pCR3-H123 and E. coli 
pCR3-L103 respectively) have been deposited in accordance with the terms of the Budapest Treaty on the Deposition 
of Microorganisms at the Kogyo Gijutsuin Seimei-Kogaku Kogyo Gijutsu Kenkyujo (NIBH) on February 28, 1996, and 
have been allocated deposit Nos. PERM BP-5427 and PERM BP-5428, respectively. E. co// DH5a containing these 
plasmids may be cultivated in a directly comparable manner to E co// DH5a not possessing these plasmids. All de- 
posited strains may be selected by their resistance to ampicillin. The DNA of the present invention, therefore, may be 
obtained using these deposits. This can be done, for example, either by cultivating the deposits and isolating the 
plasmids, or by using the polymerase chain reaction (PGR) using the plasmids as templates. 

Wherever appropriate. DNA sequences may be sequenced in accordance by various well known methods in the 
art including, for example, the Maxam-Gilbert chemical modification technique [cJ. Maxam, A. M. and Gilbert, W. (1980) 
in "Methods in Enzymology" 65.. 499-276] and the dideoxy chain termination method using M13 phage [c.f. Messing, 
J. and Vieira, J. (1 982), Gene, 19.. 269-276]. In recent years, a further method for sequencing DNA has gained wide 
acceptance, and involves the use of a fluorogenic dye in place of the conventional radioisotope in the dideoxy method. 
The whole process is computerised, including the reading of the nucleotide sequence after electrophoresis. Suitable 
machinery for the process is, for example, the Perkin-Elmer Sequence robot "CATALYST 800" and the Perkin-Elmer 
model 373A DNA Sequencer. The use of this technique renders the determination of DNA nucleotide sequences both 
efficient and safe. 

Based on the data of the thus determined nucleotide sequences and the respective N-terminal amino acid se- 
quences of the H and L chains of CH11, the entire amino acid sequences of the H and L chains of CH11 can be 
determined. 
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Accordingly, from the thus determined nucleotide sequences of the DNA encoding the H and L chains of CH11, in 
conjunction with the sequence data for the N-termini of the H and L chains, it was possible to determine the entire 
amino acid sequence of the H and L chains of CH11 . 

The CDR regions, FR regions and the constant region of the H and L chains of CH11 were identified by comparing 
amino acid sequence of the H and L chains with the known amino acid sequences of immunoglobulins determined by 
Kabat [Kabat etaf., supra) 

The DNA encoding the variable regions of the H and L chains of a humanised anti-human Fas antibody of the 
present invention may be prepared in a number of ways. 

In one method, polynucleotide fragments of between 60 and 70 nucleotides in length may be synthesised which 
represent partial nucleotide sequences of the desired DNA. The synthesis process is arranged such that the ends of 
fragments of the sense strand alternate with those of the antisense strand. The resulting polynucleotide fragments can 
be annealed to one another and ligated by DNA ligase. In this way the desired DNA fragment encoding the variable 
regions of the H and L chains of the humanised anti-human Fas antibody may be obtained. 

Alternatively, DNA coding for the entire variable region of the acceptor may be isolated from human lymphocytes. 
Site directed mutagenesis may be used to introduce restriction sites into the regions encoding the CDRs of the donor 
The CDRs may then be excised from the acceptor using the relevant restriction enzyme. DNA encoding the CDRs of 
the donor can then be synthesised and ligated into the acceptor molecule, using DNA ligase. 

We prefer that DNA encoding the variable regions of the H and L chains of a desired humanised anti-human Fas 
antibody is obtained by the technique of overlap extension PCR [Morton, e. ai, (1989), Gene, 77, 61-68]. 

Overlap extension PCR allows two DNA fragments, each coding for a desired amino acid sequence, to be joined. 
For the sake of example, the two fragments are herein designated as (A) and (B). A sense primer (C) of 20 to 40 
nucleotides which anneals with a 5' region of (A) is synthesised, along with an antisense primer of 20 to 40 nucleotides 
(D), which anneals with a 3'-region of (B). Two further primers are required. First, a chimaeric sense primer (E), which 
comprises 20 to 30 nucleotides from a 3'-region of (A) joined to 20 to 30 nucleotides from a 5'- region of (B). Secondly 
an antisense primer (F) is required, complementary to the sense primer. 

A PCR reaction may be carried out using primers (C) and (F). in combination with a DNA template containing 
fragment A. This allows a DNA product to be produced comprising 20 to 30 nucleotides of the 5'- region of (B) joined 
to the 3'-end of (A). This fragment is termed fragment (G). 

Similarly, PCR may be carried out using primers (D) and (E), in combination with a DNA template containing 
fragment B. This allows a DNA product to be produced comprising 20 to 30 nucleotides of the 3'- region of (A) joined 
to the 5'-end of (B). This fragment is termed fragment (H). 

The (G) and (H) fragments carry complementary sequences of 40 to 60 nucleotides in the 3'- region of (G) and 40 
to 60 nucleotides in the 5'-region of (H), respectively. A PCR reaction may be carried out using a mixture of the (G) 
and (H) fragments as a template. In the first denaturation step, the DNA becomes single stranded. Most of the DNA 
returns to the original form in the subsequent annealing step. However a part of the DNA forms a heterologous DNA 
duplex, due to the annealing of (G) and (H) fragments in the region of sequence overlap. In the subsequent extension 
step, the protruding single-stranded portions are repaired to result in chimaeric DNA which represents a ligation of (A) 
and (B). This DNA fragment is hereinafter referred to as (1). Fragment (I) can be amplified using primer (C) and primer 
(D). 

In embodiments of the present invention, fragments (A) and (B) may represent DNA encoding the CDR regions 
of the H and L chains of a mouse humanised anti-human Fas monoclonal antibody, DNA coding for the FR regions of 
human immunoglobulin IgM or DNA coding for the secretion signal of human immunoglobulin IgM. 

The codon or codons which correspond to a desired amino acid are known. When designing a DNA sequence 
from which to produce a protein, any suitable codon may be selected. For example, a codon can be selected based 
upon the codon usage of the host. Partial modification of a nucleotide sequence can be accomplished by the standard 
technique of site directed mutagenesis, utilising synthetic oligonucleotide primers encoding the desired modifications 
[Mark, D. F, et. al, (1984) Proc. Natl. Acad. Sci. USAS7, 5662-5666). By using selected primers to introduce a specific 
point mutation or mutations, DNA coding for the variable regions of the H and L chains of any desired humanised anti- 
human Fas antibody can be obtained. 

Integration of DNA of the present invention thus obtained into an expression vector allows transformation of 
prokaryotic or eukaryotic host cells. Such expression vectors will typically contain suitable promoters, replication sites 
and sequences involved in gene expression, allowing the DNA to be expressed in the host cell. 

The four transformant strains carrying plasmids encoding the variable regions of the L chains of a humanised anti- 
human Fas antibody were deposited with the Kogyo Gijutsuin Seimei-Kogaku Kogyo Gijutsu Kenkyujoon March 11, 
1997 in accordance with the Budapest Treaty. These strains were E. co// pHicKY2-58, E. co// pHic.KF2-1 9, E. coll 
PFk-RY2-10 and E. co// pHicRF2-52, having the accession numbers FERM BP-5861, BP-5860. BP-5859 and BP-5862, 
respectively. 

The two transformant strains carrying plasmids encoding the variable regions of the H chains of a humanised anti- 
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human Fas antibody were deposited with the Kogyo Gijutsuin Seimei-Kogaku Kogyo Gijutsu Kenkyujo on March 11, 
1997 in accordance with the Budapest Treaty. These strains were E. co// pH|.iH5-1 and E. co// pH|.iM1 -1 , having the 
accession numbers PERM BP-5863 and BP-5864 respectively. 

The DNA of the present invention may be obtained using these deposits. This can be done, for example by culti- 
vating the deposits and isolating the plasmids, or by using PGR using the plasmids as templates. 

Suitable prokaryotic host cells include, for example, E. coli {Escherichia coli) and Bacillus subulis. In order to 
express the gene of interest in such host cells, these host cells may be transformed with a plasmid vector containing 
a replicon derived from a species compatible with the host, typically having an origin of replication and a promoter 
sequence, such as lac UV5. These vectors preferably have sequences capable of conferring a selection phenotype 
on the transformed cell. 

A suitable strain of E. coli is strain JM109 derived from E. coli K^2. Suitable vectors include pBR322 and the pUC 
series plasmids. Suitable promoters include the lactose promoter (lac) and the tryptophan lactose promoter (trc). In 
general, it will be appreciated that the present invention is not limited to the use of such hosts, vectors, promoters, etc., 
as exemplified herein and that any suitable systems may be used, as desired. 

A suitable preferred strain of Bacillus subtilis is strain 207-25, and a preferred vector is pTUB228 [c.f. Ohmura, K., 
et. al, (1984), J. Biochem., 95, 87-93]. A suitable promoter is the regulatory sequence of the Bocillus subtilis o.-amy\ase 
gene. If desired, the DNA sequence encoding the signal peptide sequence of a-amylase may be linked to the DNA of 
the present invention to enable extracellular secretion. 

Suitable eukaryotic cell hosts include those from vertebrates, yeasts, etc. Suitable vertebrate cells include, for 
example, the monkey cell line COS [c. A Gluzman, Y. (1981), Cell, 23, 175-182]. Suitable yeasts include Sacc/7aromyces 
cerevisiae and Schizosaccharomyces pombe. 

In general, the requirements for suitable expression vectors for vertebrate cells are that they comprise: a promoter 
usually upstream of the gene to be expressed; an RNA splicing site; a polyadenylation site; and a transcription termi- 
nation sequence, etc. As desired, they may additionally contain, as needed, an origin of replication A suitable plasmid 
is pS\/2dhfr containing the SV40 early promoter [cJ. Subramani, S., el. al, (1981), Mol. Cell. Biol., 1, 854-884], 

Suitable eukaryotic micro-organisms are the yeasts, such as S. cerevisiae, and suitable expression vectors for 
yeasts include pAH301, pAH82 and YEp51. Suitable vectors contain, for example, the promoter of the alcohol dehy- 
drogenase gene [c.^. Bennetzen, J. L. and Hall, B. D. (1982), J. Biol. Chem , 257, 3018-3025) or of the carboxypeptidase 
Y GAL10 promoter [c.f. Ichikawa, K., et. al. (1993), Biosci. Biotech. Biochem., 57, 1686-1690]. It desired, the DNA 
sequence encoding the signal peptide sequence of carboxypeptidase Y may be linked to the DNA to be expressed in 
order to enable extracellular secretion. 

In the case of COS cells being used as hosts, suitable vectors comprise the SV40 replication origin, enabling 
autonomous growth, a transcription promoter, a transcription termination signal and an RNA splicing site. The expres- 
sion vectors can be used to transform the cells by any suitable method, such as the DEAE-destran method [c.f. Luthman, 
H, and Magnusson, G. (1983), Nucleic Acids Res., 11, 1295-1308], the phosphate calcium-DN A co-precipitation method 
[cJ. Graham, F. L. and van der Eb, A. J. (1973), Virology, 52.. 456-457] and the electric pulse electroporation method 
[c.f. Neumann, E., et. al, (1982), EMBO J., 1, 841 -845]. In a preferred embodiment COS cells are co-transfected with 
two separate expression vectors - one containing DNA encoding a protein comprising the variable region of the H chain 
of CH11 and one containing DNA encoding a protein comprising the variable region of the L chain of CH11, these 
vectors being expressed simultaneously to generate a humanised recombinant anti-human Fas antibody. 

Transformants of the present invention may be cultured using conventional methods, the desired proteins being 
expressed either intra- or extra- cellularly. Suitable culture media include various commonly used media, and will gen- 
erally be selected according to the host chosen. For example, suitable media for COS cells include RPMt-1640 and 
Dulbecco's Modified Eagle Minimum Essential medium which can be supplemented with, as desired, foetal bovine 
serum (FBS). The culture temperature may be any suitable temperature which does not markedly depress the protein 
synthesis capability of the cell, and is preferably in the range of 32 to 42'*C. most preferably 37°C, especially for mam- 
malian cells. If desired, culture may be effected in an, atmosphere containing 1 to 10% (v/v) carbon dioxide. 

The protein expressed by the transformants of the present invention may be isolated and purified by various welt 
known methods of separation according whether the protein is expressed intra- or extra- cellularly and depending on 
such considerations as the physical and chemical properties of the protein. Suitable specific methods of separation 
include: treatment with commonly used precipitating agents for protein: various methods of chromatography such as 
ultrafiltration, molecular sieve chromatography (gel filtration), adsorption chromatography ion exchange chromato- 
graphing, affinity chromatography and high performance liquid chromatography (HPLC); dialysis: and combinations 
thereof. 

By the use of such methods as described above, the desired protein can be readily obtained in high yields and 
high purity. Even though they lack the J chain, the humanised anti-human Fas antibodies of the present invention have 
a cytotoxic activity equivalent to, or better than that of CH11 . 

The specific binding activity of proteins of the present invention for Fas antigen may be determined, for example, 
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by enzyme-linked innmunosorbent assay (ELISA). This technique comprises immobilising a test antigen on the bottom 
surface of wells of a 96-well plate, then introducing a test sample into the wells. After a washing step, the wells are 
then exposed to an enzyme-labelled antibody that specifically recognises the H chain (|i chain) of human IgM. The 
cells are then washed again, and any label remaining in the wells is detected. cDNA encoding for human Fas antigen 
has previously been disclosed and methods for introducing the cDNA into animal cells for expression thereof are also 
known [cJ. Itoh. N., et, al, (1 991 ), Cell. 66, 233-243]. Antigen for use in the above ELISA method can be obtained from 
the culture supernatant of cells which have been transformed with an expression vector containing the gene encoding 
a fusion protein comprising the extracellular region of the human Fas antigen and the extracellular region of mouse 
interleukin 3 receptor, as disclosed in Itoh (supra). 

The ability of the proteins of the present invention to induce apoptosis can be established, for example, by culturing 
cells such as the human lymphocyte cell line HPB-ALL (Morikawa. S.. et. al, (1978) Int. J. Cancer 21, 166-170) or 
Jurkat (American Type Culture No. TIB-152) etc.) In medium in which the test sample has been or will be added. The 
survival rate may then be determined by an MTT assay (Green, L. M.. et. al, (1984) J. Immunological Methods 70, 
257-268). 

Using the DNA of the present invention, it is possible to produce a Fv fragment composed essentially only of the 
variable regions of H and L chains, or a single-strand Fv in which H and L chains are connected via a flexible peptide 
['scFv', Huston, J. S., et al. (1988) Proc. Natl. Acad. Sci. USA S5, 5879]. 

The present invention also provides methods and therapeutic compositions for treating the conditions referred to 
above. Such compositions typically comprise a therapeutically effective amount of the protein of the present invention 
in admixture with a pharmaceutically acceptable carrier therefor. The composition may be administered in any suitable 
manner, such as by parenteral, Intravenous, subcutaneous or topical administration. In particular where the condition 
to be treated is local, then it Is preferred to administer the protein as close as possible to the site. For example, serious 
rheumatic pain may be experienced In major joints, and the protein may be administered at such locations. Systemlcally 
administered proteins of the present Invention are particularly preferably administered In the form of a pyrogen-free, 
therapeutically, particularly parenterally, acceptable aqueous solution. The preparation of such pharmaceutically ac- 
ceptable protein solutions with regard to aspects such as pH, isotonlclty stability and the like, Is well within the skill of 
the person skilled in the art. In addition, the compositions of the present Invention may comprise such further Ingredients 
as may be deemed appropriate, such as cell growth retardants and other medicaments. 

The dosage regimen for the various conditions treatable with the proteins of the present Invention will be readily 
apparent to one skilled In the art, taking into account various factors, such as the condition, body weight, sex and diet 
of the patient, the severity of any symptoms, time, the desirability of repeat treatment, as well as any other appropriate 
clinical factors. As a general guide, the dally dose should typically be In the range of 1 - lOOO^g protein per kilogram 
of body weight. 

The humanised anti-human Fas antibodies of the present Invention are able to bind to the human Fas antigen as 
well as having a superior apoptosis-inducing activity. Therefore, the antibodies provided in the present Invention are 
useful as an anti-rheumatic agents. In addition, the anti-rheumatic agents provided by the present invention all Involve 
genetically-engineered humanised Immunoglobulins, which reduces the potential toxicity of the preparations. 

The Invention will now be explained In more detail with reference to the following Examples, the Examples being 
Illustrative of, but not binding upon, the present Invention. The Examples represent specific embodiments of the present 
Invention. A summary of the Figures referred to In the Examples Is as follows: 

Figure 1 shows the construction of a cDNA library for cloning of the full-length DNA coding for the subunlts of CH11 . 

Figure 2 shows the cloning of the full-length DNA coding for the subunlts of CH11. 

Figure 3 shows the strategy used for sequencing of the H chain. 

Figure 4 shows the strategy used for sequencing of the L chain. 

Figure 5 shows the first step PCR for the preparation of VL-KY and VL-KF DNA fragments. 
Figure 6 shows the second step PCR for the preparation of VL-KY and VL-KF DNA fragments. 
Figure 7 shows the third step PCR for the preparation of VL-KY and VL-KF DNA fragments. 
Figure 8 shows the construction of plasmids pHicKY2-58 and pHicKF2-19. 
Figure 9 shows the first step PCR for the preparation of VL-RY and VL-RF DNA fragments. 
Figure 10 shows the second step PCR for the preparation of VL-RY and VL-RF DNA fragments. 
Figure 11 shows the construction of plasmids pHicRY2-10 and pHicRF2-52. 
Figure 12 shows the preparation of MEC DNA fragment. 
Figure 1 3 shows the construction of plasmid pMEC22. 

Figure 14 shows first step PCR for the preparation of the VH1234 DNA fragment. 
Figure 15 shows the second step PCR for the preparation of the VH1234 DNA fragment. 
Figure 16 shows the third step PCR for the preparation of the VH1234 DNA fragment. 
Figure 17 shows the construction of plasmid pMEHC20. 

Figure 18 shows the first step PCR for the preparation of HUfVlFRS' DNA, HU(V1FR3' DNA, MOUFR5' DNA and 
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MOUFR3' DNA fragments. 

Figure 1 9 shows the second step PGR for the preparation of HUMFR2 DNA and MOUFR2 DNA fragments. 

Figure 20 shows the construction of plasmids pHFR3 and pHFR4, 

Figure 21 shows the first step PGR for the preparation of the HHG123 DNA fragment. 

Figure 22 shows the second step PGR for the preparation of the HHG123 DNA fragment. 

Figure 23 shows the third step PGR for the preparation of HHC123 DNA fragment. 

Figure 24 shows the construction of plasmid pMEGWS. 

Figure 25 shows the construction of plasmids pHG^iH and pHC^M. 

Figure 26 shows the first step PGR for the preparation of FASAIC DNA fragment. 

Figure 27 shows the second step PGR for the preparation of FASAIG DNA fragment. 

Figure 28 shows the construction of plasmid phFas-AIG2. 

Figure 29 shows the determination of Fas-binding activity by ELISA. 

Figure 30 shows the determination of Fas-binding activity by ELISA. 

Figure 31 shows the determination of cytotoxic activity in HPB-ALL cells. 

Any methods, preparations, solutions and such tike which are not specifically defined may be found in 'Molecular 
cloning - A laboratory Handbook', (supra). All solutions are aqueous and made up in sterile deionised water, unless 
otherwise specified. 

REFERENCE EXAMPLE 1 

Cloning of DNA Encoding the Variable Region of Mouse Monoclonal Antibody CH11 against the Human Fas 
Antigen 

(1-1) Preparation of polv(A)± RNA 

Total RNA was prepared from a GH11 -producing hybridoma [obtained from Yonehara, see Yonehara etaL, (1989), 
J. Exp. Med., 169: 1747 et seq.] in accordance with the method described by Ghirgwin and co-workers [Ghirgwin, J. 
M.. et al., (1979) Biochemistry, 18, 5294. et seq]. Specifically, the CH11 -producing hybridoma (Yonehara. S., et ai., 
(1994), International Immunology 6. 1849-1856] was cultured in ASF104 medium [Ajinomoto] containing 10% (v/v) 
foetal bovine serum [GibcoJ. Approximately 6.7 x 10^ cells were harvested by centrifugation and the supernatant was 
discarded. The resulting pellet of cells was then mixed straightaway with 60 ml of 4 M guanidine thiocyanate solution 
[Fluka|. The cells in the resulting suspension were subsequently tysed by aspirating the cell suspension through a 
syringe equipped with a 21 -gauge needle three times. The cell lysate thus obtained was layered onto 3 ml of 5.7 M 
caesium chloride/0.1 M EDTA solution (pH 7.5) in an ultracentrifugation tube [1 3PA:Hitachj Koki] and the tube was 
spun in an Hitachi RPS-40T Rotor ( 1 3PA tube, 1 50,000 x g at 20°C for 1 8 hours) to precipitate the RNA. The precipitated 
RNA was dissolved in water, extracted with chloroform/1 -butanol (4:1, v/v) and then re-precipitated with 1 00%^ethanol. 

Poly (A)^ RNA was purified next from the total, resulting RNA, prepared above, by routine methods [c.f. Sambrook, 
J. etai., (1989), "Molecular Clonine-: A Laboratory Manual" (2nd Edition), Gold Spring Harbor Lab., 7.26 - 7.28]. More 
specifically, a disposable polystyrene column (diameter 0.7 cm) was packed with 100 mg of oligo dT cellulose [Phar- 
macia, Type 7]. The column was equilibrated with a loading buffer, comprising 20 mM tris-hydrochloric acid (pH 7.6), 
0.5 M sodium chloride, 1 mM ethylenediamine tetraacetate (EDTA) and 0.1% (w/v) sodium dodecylsulphate (SDS). 
Total RNA (approximately 1.2 mg), was then dissolved in a total volume of 400 |.il of water by heating at 65°C for 5 
minutes, and then 400 \\\ of loading buffer (made up at double the above concentration) was added to the solution. 
The resulting mixture was cooled to room temperature and then poured onto the column. The fraction that passed 
straight through the column was recovered, heated at 65°C for a further 5 minutes, and poured back onto the column. 

The column was next washed with 10 ml of loading buffer and then further washed with 5 ml of loading buffer 
containing 0.1 M sodium chloride to remove both non-adsorbates and also non-specific adsorbates. Subsequently, 5 
ml of elution buffer [10 mM tris-hydrochloric acid (pH 7.5), 1 mM EDTA and 0.05% (w/v) SDSj was poured onto the 
column in order to elute specific adsorbates. The resulting etuate was recovered in fractions of 200 f.il. The third and 
fourth 200 Ml elution fractions (400 pi in total) were combined, and mixed with 40 [i\ of 3 M sodium acetate (pH 4.0) 
and 1 ml of 100% ethanol. The resulting mixture was stored at -20°G overnight. The next day the mixture was spun in 
a centrifuge (10,000 x g, 4°C for 10 minutes) to recover the pellet. This pellet was used as the poly (A)^ RNA sample 
and was stored at -80**G until it was required for use. 

(1-2) Cloning of DNA coding for variable regions 

cDNA fragments coding for the variable regions of the H chain and L chain of mouse anti-Fas antigen (GH11) were 
cloned by 'RT-PGR'. which combines reverse transcription (using reverse transcriptase -RT) with the polymerase chain 
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reaction (PGR). The combination of these techniques allowed the specific amplification of a desired sequence from 
the poly(A)+ RNA sample derived from the CH 11 -producing hybridoma prepared in (1-1). 

Two sets of primers for the RT-PCR reaction were selected from the Ig-Prime Set [Novagen]. MulgVnS'-B and 
MulgMVnS'-l were used to amplify a region of the H chain, while MulgicVLS' and MulgMVL3*-1 were used to amplify a 
5 region of the L chain. RT-PCR reactions were carried out using both the H chain primer sets and L chain primer sets, 
respectively. 

a) Reverse transcriptase reaction 

10 A reverse transcriptase reaction solution (44 pi) was made up as follows 10 mM tris-hydrochloric acid (pH 8.3), 50 

mM potassium chloride, 0.1 mU dATP, 0.1 mM dGTR 0.1 mM dCTP, 0.1 mM dTTP, 1.5 mM magnesium chloride. 2.5 
pmol of H chain or L chain 3'-side primer 50 ng of the poly (A)+ RNA prepared in (1.1) and 20 units of reverse tran- 
scriptase [BIOCHEMICAL KOGYO CO., LTD.] derived from Moloney murine leukaemia virus (MMLV) were combined 
and the resulting mixture was incubated at 42'*C for one hour. 
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b) Amplification bv PCR 



The reverse transcriptase reaction solution prepared in a) was mixed with 25 pmol of H chain or L chain 5' primer, 
as appropriate, with 5 units of Taq DNA polymerase [ampMTaq DNA Polymerase obtained from Perkin Elmer, Japan] 
20 to a final volume of 100 pi of reaction buffer supplied with kit (buffers and solutions for enzymes are as supplied with 
supplier's kit, unless otherwise specified). The total, resulting, reaction mixture was heated at 94°C for 2 minutes., and 
then subjected to a heat cycle of 94°C for one minute, 50°C for one minute and 72''C for 2 minutes. This cycle was 
repeated 30 times. The solution was then kept at 72°C for a further 10 minutes. A gene amplifier PCR system 9600 
[Perkin Elmer Japan] was used to control the reaction temperature in all of the PCR reactions. 



c) Assay of PCR product 



A portion of the PCR reaction mixture prepared in b) was analysed by gel electrophoresis on a 1 .5% (w/v) agarose 
gel [FMC Bioproducts]. The product of each of the H and L chain PCR reactions was obtained as a band of about 430 
30 bp The band size was estimated by comparing it with molecular weight markers that had also been run on the same gel. 

d) Cloning of PCR product 

Each of the PCR products obtained in b) was ligated into separate plasmid vectors using an original TA cloning 

35 kit [Invitrogen]. More specifically, 50 ng of the pCRII vector and four units of T4 DNA ligase (both included in the kit) 
were added to a ligase reaction buffer [6 mM tris-hydrochloric acid (pH 7.5), 6 mM magnesium chloride, 5 mM sodium 
chloride, 7 mM |5-mercaptoethanol, 0.1 mM ATP 2 mM dithiothreitol (DTT), 1 mM spermidine and 0.1 mg/ml bovine 
serum albumin]. The ligase reaction buffer also contained a portion of the PCR reaction mixture which was selected 
such that it contained approximately 1 0 ng of the desired PCR product, as estimated by gel electrophoresis in c) above. 

-^0 The resulting mixture was incubated at 1 4''C for 1 5 hours. 

Subsequently, 2 |.il of the ligase reaction mixture was mixed with 50 i^il of E. coli, strain TOPI OF' (included in the 
kit), which had previously been made competent by the addition of 2 (.il of 0.5 M |3-mercaptoethanol. The resulting 
transformation mixture was placed on ice for 30 minutes, heated at 42°C for 30 seconds and then placed on ice again 
for a further 2 minutes. After this time, the mixture was then added to 500 pi of SOC medium [27o (w/v) tryptone, 0.5% 

-^5 (w/v) yeast extract, 0.05% (w/v) sodium chloride, 2.5 mM potassium chloride, 1 mM magnesium chloride. 20 mM 
glucose], and the resulting mixture was cultured with rotational shaking for one hour (37*'C, 110 rpm). The resulting 
culture was then spread onto L-broth agar medium plates [1%(w/v) tryptone, 0.5% (w/v) yeast extract. 0.57o (w/v) 
sodium chloride. 0.1% (w/v) glucose, 0.6% (w/v) Bacto Agar (Difco)] containing 100 \.iglrc\\ of ampicillin and the plates 
were cultured at 37°C overnight without shaking. 

50 Ampicillin-resistant colonies generated by this procedure were selected and scraped off with platinum picks. Cells 

from the selected colonies were separately cultured in 5 ml of L-broth medium containing 100 MQ/nnl of ampicillin, at 
37°C, overnight. The cultures were then centrifuged to pellet the cells and.plasmid DNA was prepared from the cells 
using the alkaline lysis method [c.f. Sambrook, J., et al, supra]. A plasmid for each of the H and L primer sets was 
obtained, and these were designated pVH4 (the plasmid containing the fragment amplified using the H chain primer 

5S set) and pVL8.(the plasmid containing the fragment amplified using the L chain primer set). 
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REFERENCE EXAMPLE 2 

D t rmination of th Amino Acid Sequence and NucI otid S qu nc of the Variable R gions of CH11 

(2-1) Pet rmination of th N-t rminal amino acid sequ nces of the variable regions of th H chain and L chain 
of CH11 

a) Preparation of CH11 

The CH1 1 -producing hybridoma (see Example 1 ) was grown to a cell number of 2 x 1 0^ in an ASF 1 04 medium 
[Ajinomoto] containing 10% (v/v) of bovine serum [Gibco], and this preparation was then cultured in 50 ml of serum 
free ASF 104 medium at 37°C for 5 days. After this time, the culture was centrifuged (Tommy Seiko's No. 4 rotor, 
15,000 X g, 4°C for 15 minutes) and the supernatant was collected. CH11 was obtained from the culture supernatant 
using an E-Z-Sep antibody purification kit [Pharmacia Biotech]. 

b) A portion of the purified CH-11 , corresponding to 100 |,il of the supernatant prepared in a), was added to 10 pi 
of 100 mM tris-hydrochloric acid buffer (pH 6.8) containing 10% (v/v) of |5-mercaptoethanol and 4% (w/v) SDS. The 
resulting mixture was denatured by heating at 95°C for 5 minutes. The denatured sample was then subjected to elec- 
trophoresis on a 12% (w/v) polyacrylamide gel. After electrophoresis the gel was immersed in transfer buffer (25 mM 
tris-boric acid (pH 9.5), 10% methanol (v/v)] and shaken at room temperature for 15 minutes. The protein bands on 
the gel were then transferred onto a polyvinylidene difluoride (PVDF) membrane [Nippon Millipore Ltd.], using a sem- 
idrive blotting apparatus [Iwaki Glass Co., Ltd.]. at a constant current of 0.2 A at 4''C for 1 hour. After this time, the 
PVDF membrane was stained with a 0.1% (w/v) Coomassie Brilliant Blue solution and destained with 100% methanol. 
Only two major protein spots were seen, corresponding to the H chain and L chain. These protein spots were excised, 
and the gel containing them was dried at room temperature. 

c) The amino acid sequence of the proteins transferred onto the PVDF membrane in b) was analysed using a gas 
phase protein sequencer [PPSQ-10: Shimadzu Corporation] using the automatic Edman method [see Edman, P, et 
at., (1967), Eur. J. Biochem. 7, 80 et seq.\ The N-terminal amino acid sequence of the variable region of the H chain 
of CH11, and the N-terminal amino acid sequence of the L chain were thus determined, and are shown as SEQ ID 
NOs. 1 3 and 14 of the sequence listing, respectively. 

(2-2) Determination of DNA nucleotide sequence 

The total nucleotide sequences of the cDNA coding for the variable regions of the H and L chains of CH11 were 
determined by sequencing the inserts in plasmids pVH4 and pVL8 respectively (prepared in Example 1). 

The pCRII vector has an SP6 promoter sequence and a T7 promoter sequence, and these flank any inserted 
cDNA, thus allowing the sequence of the inserts of pVH4 and pVLB to be determined using oligonucleotide primers 
[Perkin Elmer Japan] corresponding to the sequences. Samples for sequence analysis were prepared using these 
primers and a dye primer cycle-sequencing kit [Perkin Elmer Japan], Plasmid DNA from plasmids pVH4 or pVLB was 
used as a template. The sequence of each cDNA insert was determined using a DNA sequencer [Model 373, Perkin 
Elmer Japan]. The cDNA nucleotide sequence of the H chain variable region is shown as SEQ ID NO. 15 and the 
cDNA nucleotide sequence of the L chain variable region is shown as SEQ ID NO. 16. 

The N-terminal amino acid sequence of the H chain of CH11 . represented by amino acid Nos. 1 to 1 5 of SEQ ID 
NO. 13 in the sequence listing, corresponds completely to the amino acid sequence encoded by nucleotide Nos. 32 
to 76 of SEQ ID NO. 15. Therefore, it was deduced that plasmid pVH4 contains DNA coding for the variable region of 
the H chain of CH11. 

The N-terminal amino acid sequence of the L chain of CHIT represented by amino acid Nos. 1 to 21 of SEQ ID 
NO. 14 in the sequence listing, corresponds completely to the amino acid sequence encoded by nucleotide Nos. 29 
to 91 of SEQ ID NO. 16. Therefore, it was deduced that plasmid pVLS contains DNA coding for the variable region of 
the L chain of the CH11. 

REFERENCE EXAMPLE 3 

Cloning of DNA Encoding the Complete H Chain, L Chain and J Chains of CH11 

(3-1 ) Preparation of a cDNA library 

AcDNA library was prepared by the Okayama-Berg method [Okayama. H. etal., (1987). Methods in Enzymology 
754, 3-28]. More specifically, 5 ^igof poly(A)^RNA, as prepared in Example 1-1 (a) from the CH1 1 -producing hybridoma, 
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were added to 30 jal of reaction mixture [50 mM tris-hydrochloric acid (pH 8.3), 6 mM magnesium chloride. 40 mM 
potassium chloride, 2 mM dATR 2 mM dGTR 2 mM dCTR 2 mM dTTP, 2 |jg vector primer (3'-oligo(dT)-tai!ed. pcDV- 
1): Pharmacia] containing 75 units of reverse transcriptase [Seikagaku Kogyo. Co., Ltd.) derived from Avian myelob- 
lastosis virus (AMV). The resulting mixture was incubated at 37°C for 30 minutes. 

After this time, an equivalent volume of phenol-chloroform (1:1. v/v) was added to the reaction mixture and thor- 
oughly mixed. The resulting mixture was centrifuged (10,000 x g. room temperature, 5 minutes) and the aqueous layer 
was recovered (this procedure of extracting with phenol:chloroform and recovering the aqueous supernatant is referred 
hereinafter as "phenol-chloroform extraction"). To the resulting aqueous layer were added 35 |al of 4 M ammonium 
acetate and 140 pi of 100% ethanol. and the resulting mixture was cooled at -70°C for 15 minutes, then centrifuged 
(10.000 X g, 4°C, 1 5 minutes). The pellet was washed with a 75% (v/v) solution of ethanol and then dried under reduced 
pressure. 

The dried precipitate was then dissolved in 1 3 pi of distilled water, and then 5.6 pi of terminal transferase reaction 
mixture [140 mM sodium cacodylate, 30 mM tris-hydrochloric acid (pH 6.8), 1 mM cobalt chloride, 0.5 mM DTT, 0.3 pg 
polyadenylic acid (polyA, Pharmacia). 0.2 mM dCTP] was added and the resulting reaction mixture was incubated at 
37'*C for 5 minutes. Terminal deoxynucleotidyl transferase [21 units, Pharmacia] was then added, in accordance with 
the supplier's instructions, and the reaction was allowed to proceed for 5 minutes. The reaction mixture was then 
subjected to phenol-chloroform extraction. Then, 20 pi of 4 M ammonium acetate and 80 pi of 100% ethanol were 
added to the recovered aqueous layer and the mixture was cooled at -70°C for 15 minutes, then centrifuged (10,000 
x g at 4'=*C for 1 5 minutes). The pellet was washed with a 75% (v/v) solution of ethanol and dried under reduced pressure. 

The DNA precipitate obtained in this way was dissolved in 30 pi of reaction mixture [10 mM tris-hydrochloric acid 
(pH 7.5), 60 mM sodium chloride, 7 mM magnesium chloride], and 30 units of restriction enzyme HIndlll were added 
to the resulting solution. In general, where a restriction enzyme is used, but no buffer is specified, then the buffer which 
is used Is the buffer supplied with the enzyme. In the case where DNA Is digested with two enzymes, digestion Is 
carried out with the two enzymes sequentially After the first digestion, the DNA. Is precipitated, resuspended and then 
digested with the second enzyme. Precipitation and resuspension techniques are well known In the art [af. Sambrook 
etaL, supra]. Allot the restriction enzymes and buffers used in the present Examples were supplied by Takara Schuzo. 

The DNA was allowed to be digested at 37°C overnight in the digestion solution. Subsequently the reaction mixture 
was subjected to phenol-chloroform extraction. Then, 35 pi of 4 M ammonium acetate and 140 m' of 100% ethanol 
were added to the recovered aqueous layer, and the mixture was cooled at -70°C for 15 minutes. The mixture was 
centrifuged (10.000 x g, 4^*0 x 15 minutes) to precipitate the DNA, and the resulting pellet was washed with a 75% (v/ 
V) solution of ethanol and dried under reduced pressure. The thus prepared precipitate DNA was used as a cDNA 
sample In subsequent procedures. 

In parallel, plasmid DNA from the vector pcDL-SRa296 [af, Takebe, Y etaJ... (1 989), "JIKKEN IGAKU (Experimental 
Medicine)", 7. pp. 95-99] was digested with the restriction enzyme Pstl. The product of the digestion was treated with 
dGTP and terminal deoxynucleotidyl transferase [Pharmacia], In order to add oligo dG to the 3' terminal end. as follows: 

pcDL-SRa296 DNA (lOOpg, present In 50pl) was added to 1 0pl of lOx terminal deoxynucleotidyl transferase buffer 
[1x buffer: 1.4 M sodium cacodylate, 0.3M Tris-HCI, (pH 7.6). lOpI of DTT (ImM), 20^1 of O.lmM^H-dGTP Dupont) 
and lOpI of terminal transferase (210 lU, Pharmacia)]. The mixture was Incubated for 40 minutes at 37''C, and then 
mixed with an equal volume of TE buffer-saturated phenol. After standing, the aqueous layer was removed and sub- 
jected to a phenol-chloroform extraction. After both of the phenol and phenol-chloroform extractions had been per- 
formed, then the DNA was precipitated using 100% ethanol and resuspended In 50|.il of TE buffer. 

The total precipitated DNA was digested with the restriction enzyme HIndllL and the products of the digestion were 
separated by gel electrophoresis on a 1 .8% (w/v) agarose gel. A band of 800 bp was excised from the gel. and extracted 
from the gel using a GENECLEAN kit [Funakoshi] according to the manufacturer's instructions. The resulting DNA was 
dissolved in 100 pi of TE buffer, and lOOpI of 1007o ethanol was added. The final concentration of the DNA was 0.09 
MQ/pl 

The resulting product yielded a llnker-DNA in which ollgo (dG) Is attached to the SRa promoter (c.f. Figure 1 . which 
is a schematic view of the construction of a cDNA library to enable cloning of DNA encoding the total length of each 
subunit of CH1 1. Figure 2 Is a diagram showing the process of cloning and amplifying DNA encoding the total length 
of each subunit of CH1 1 ). 

The precipitated, dried, cDNA sample, prepared above, was dissolved In 10 pi TE buffer [10 mM tris-hydrochloric 
acid (pH 7.5), 1 mM E DTA]. A portion of the resulting solution ( 1 pi) was added to reaction buffer [1 0 mM, tris hydrochloric 
acid (pH 7.5), 1 mM EDTA, 100 mM sodium chloride] containing 0.08 pmol of the llnker-DNA prepared above. The 
resulting mixture was heated at 65'*C for 5 minutes and then Incubated at 42°C for 30 minutes. After this time, 10 pi 
of lOx ligase buffer [10 mM ATP. 660 mM tris-hydrochloric acid (pH 7.5). 66 mM magnesium chloride, 100 mM DTT], 
76 pi of distilled water and 1 pi of 10 m M [i-nlcotinamlde adenine dinucleotide [NAD, Boehrlnger NIannhelm] were 
added to the reaction mixture, and the resulting mixture was cooled on Ice for 10 minutes. E. coli DNA ligase [8.4 pg 
equivalent, Pharmacia] was then added to the cooled reaction mixture, and the whole was incubated at 1 2°C. overnight. 
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After this incubation, 2 of nucleotide solution [2 nnlVI dATR2 mM dCTR 2 mM dGTP, 2 mlVI dTTP], 0.5 |al of 10 
mM NAD, 42 pg equivalent of E. coHDNA iigase [Pharmacia], 4.1 units of DNA polynnerase I [Pharmacia), and 5.5 
units of ribonuclease H [Pharmacia] were added to the reaction mixture. The resulting mixture was then incubated at 
1 2°C for one hour and then at 22°C for a further hour. The cDN A library prepared in this way was stored at -20°C until 
it was needed. 

(3-2) Cloning by PCR 

a) Preparation of primer 

In the case of the H chain, the amino acid sequence of the variable region of the H chain of CH11 , as determined 
in Example 2, was compared with the antibody amino acid sequence database prepared by Kabat et ai [Kabat E. A. 
et al., (1991), in "Sequences of Proteins of Immunological Interest Vol. H", U.S. Department of Health and Human 
Services]. It was determined that the H chain chain) of CH 1 1 was sub class 2A. Therefore, an oligonucleotide primer 
was synthesised such that it would hybridise with a part of the 5'-non-translated region of the DNA coding for mouse 
H chain, sub class 2a. The oligonucleotide primer which was selected had the sequence: 5'-CTAAGGGAAT TC- 
CGCCTCTC CTCAGACACT GAA-3' (H5-1; SEQ ID NO. 17 of the sequence listing). 

An oligonucleotide primer was also designed that would hybridise with a part of the 3' non-translated region of the 
CH11 H-chain. The design of the olignucleotide was based on the nucleotide sequence of the DNA coding for the 
mouse immunoglobulin IVI chain constant region reported by Goldberg, et ai. [see Goldberg, I.G., etaf., (1981), Gene 
15., 33-42], and the sequence which was selected was: 5'-TTTTACTCTA GAGACCCAAG GCCTGCCTGG TTGA-3' 
(H3-1 : SEQ ID NO. 18 of the sequence listing). 

For the L chain, the amino acid sequence of the variable region of the L chain of CH11 , as determined in Example 
2, was compared with the antibody amino acid sequence database prepared by Kabat and co-workers [supra]. It was 
found that the L chain of CH11 was sub-class k2. Therefore, an oligonucleotide primer was designed such that it would 
hybridise with a part of the 5'-terminaL non-translated region of the DNA coding for mouse L chain, sub-class k2. The 
oligonucleotide primer which was selected had the sequence 5'-AAATAGCAAT TCCAGTCTCC TCAGGGTGTC JCC- 
3' (L5-1: SEQ ID NO. 19 of the sequence listing). 

An oligonucleotide primer was also designed that would hybridise with a part of the 3' non-translated region. The 
design of the olignucleotide was based on the nucleotide sequence of the DNA coding for the mouse immunoglobulin 
K Chain constant region registered under the registration name MUSIGB1L1 (Accession No. D14630). The sequence 
used was: 5'-ATG ATCTCTA GAGTGGTGGC ATCTCAGGAC CT-3' (L3-1: SEQ ID NO. 20 of the sequence listing). 

In the case of the J chain, there is no vanable region and both the sequence of the DNA coding for the J chain, 
and the amino acid sequence of the J chain are known [c.f. Cann. G. M., et al., (1982), Proc. Natl. Acad. Sci. USA, 79., 
6656-6660]. Based on this finding, oligonucleotide primers were synthesised that would hybridise with a part of th'e 5' 
and 3' non-translated regions of the DNA coding for the J chain. These oligonucleotides had the sequences: 5'-TT- 
GCGG AATT CCTCACCTGT CCTGGGGTTA TT-3' (J5-1 : SEQ ID NO, 21 of the sequence listing) and 5'-ATTGCCTCTA 
GAGCCTCTAA GGACAACGAC CT~3' (J3-1 : SEQ ID NO. 22 of the sequence listing). 

These oligonucleotide primers were all synthesised using an automatic DNA synthesiser 380 B [Perkin Elmer 
Japan) by the phosphoamidite method [see Mattrucci, M. D. and Caruthers, M. H. (1981), J. Am. Chem. Soc, 103.. 
3185-3191 ]. After synthesis was complete, each primer was cleaved from the support and deprolected, and then freeze 
dried. The resulting product was dissolved in distilled water and stored at -20^*0 until it was needed. 

b) Amplification of target qene by PCR 

PCR reaction solution [10 mM tris-hydrochloric acid (pH 8.3), 50 mM potassium chloride, 1.5 mM magnesium 
chloride, 2.5 mM dATP, 2.5 mM dGTP 2.5 mM dCTP 2.5 mM dTTP] was prepared, and 0.1 m' o\ the cDNA library 
described in Example 4-1, 1 unit of Taq DNA polymerase [Perkin Elmer Japan] and 15 pmol of the oligonucleotide 
primer (prepared in 3-2 a) were added to 100 pi of the PCR reaction solution and heated at 94°C for 2 minutes. The 
resulting moisture was then subjected to a heat cycle of 94°C for one minute, 55°C for one minute and 72°C for 2 
minutes. This cycle was repeated 30 times. After the last cycle, the solution was kept at 72°C for a further 10 minutes. 

The combinations of the primers that were used in the respective reactions are as follows: 

H5-1 and H3-1 (for H chain): 
L5-1 and L3-1 (for L chain): and 
J5-1 andJ3-1 (for J chain). 
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c) Assay of PGR product 

After the PGR reaction in b) had been performed, a portion of the reaction nnixture was analysed by gel electro- 
phoresis on a 0.87o (w/v) agarose gel in the case of the H chain For the L and J chains, a 1.5% (wA/) agarose gel 
[agarose was obtained from FMC Bioproducts] was used. The product of the PGR reaction was a band of approximately 
1 900 bp for the H chain, 800 bp for the L chain and 650 bp for the J chain. The band sizes were estimated by comparison 
with molecular weight markers run on the same gel. 

d) Gloninq of PGR product 

Each of the PGR products obtained in b) was Mgated into a plasmid vector, using a eukaryote TA cloning kit [Inv- 
itrogen). More specifically, 60 ng of pGR3 vector (included in the kit) and four units of T4 DNA ligase were added to 
ligase reaction buffer [6 mM tris-hydrochloric acid (pH 7.5), 6 mM magnesium chloride, 5 mM sodium chloride. 7 mM 
f5-mercaptoethanol. 0. 1 mM ATP, 2 mM DTT, 1 mM spermidine, 0. 1 mg/ml bovine serum albumin], containing a portion 
of the PGR reaction mixture. The volume of the PGR reaction mixture was selected such that it contained about 10 ng 
of the desired PGR product, as estimated by gel electrophoresis. The resulting mixture was incubated at 14°G for 15 
hours. 

A portion of the ligase reaction mixture (2^1) was mixed with 50 pi of E. co// cells, strain TOPI OF' (included in the 
kit), made competent by the addition of 2 m' of 0.5 M |5-mercaptoethanol. The resulting mixture was placed on ice for 
30 minutes, warmed at 42''C for 30 seconds, then placed on ice again for 2 minutes. SOG medium (500 as described 
above) was then added to this mixture, and the resulting mixture was cultured at 37*'G with rotational shaking (110 
rpm) for one hour. The culture liquid as then spread onto L-broth agar medium plates containing 1 00 pg/ml of ampicillin 
and cultured at 37^G overnight. Ampicillin-resistant colonies which appeared were then scraped off with a platinum 
pick and cultured in 5 ml of L-broth medium containing 100f.tg/nnl of ampicillin at 37**G overnight. These cultures were 
centrifuged to precipitate cells which were then used to prepare plasmid DNA by the alkaline lysis method [Sambrook 
ef a/., supra]. 

Three of the resulting plasmids were designated pGR3-H123 (the plasmid including H chain-coding cDNA), 
pGR3-L103 (the plasmid including L chain-coding cDNA) and pGR3-J1123 (the plasmid including J chain-coding cD- 
N A). Competent cells of E. co// strain DH5a [Gibco] were transformed with one of the plasmids pGR3-H 1 23, pGR3-L1 03 
or pGR3-J1 1 23 and the resulting transformants were deposited at the Research Institute of Life Science and Technology 
of the Agency of Industrial Science and Technology on February 28, 1996 under the deposit Nos. FERM BP-5427, 
FERM BP-5428 and FERM BP-5429, respectively. DNA encoding the H, L and J chains of GH11 are readily prepared 
from these strains by well known methods. 

REFERENCE EXAMPLE 4 

Determination of Total Nucleotide Sequence of the cDNA Coding for CH11 H Chain, L Chain and J chains 

(4-1 ) Determination of nucleotide sequence of DNA 

The mouse immunoglobulin M chain consists of an N-terminal variable region containing about 110 residues and 
a constant region containing about 470 residues, adjacent to the variable region. The mouse immunoglobulin k- chain 
consists of an N-terminal variable region containing about 110 residues and a constant region containing 107 residues 
adjacent the variable region. It was predicted that the complete nucleotide sequences of the cDNAs coding for the 
GH11 H chain and L chain would consist of nucleotide sequences coding for known constant regions and which were 
ligated to nucleotide sequences coding for the variable regions of the chains, as identified in Example 2 [c.f. Kabat E. 
A. et. ai., supra]. 

The nucleotide sequence encoding the J chain of CH 1 1 was presumed to be the same as that of the known J chain 
sequence. 

Based on these presumed nucleotide sequences, oligonucleotide primers of 20 nucleotides in length were syn- 
thesised, corresponding to sequences of the H, L and J chains, separated by coding intervals of 60 to 200 bp. These 
primers where used for sequence analysis. 

The sequences of the synthesised oligonucleotide primers were as follows: 

For the H chain: 
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10 



15 



20 



25 



30 



-TGGGGCCTCA GTGAAGATAT -J' (Sl-CF-2: SEQ [D NO 2J of the sequence liscir,-.') 
-CAATGGTGGT ACTCCCTACA -3' (Sl-tF-3; SEQ ID NO. 24 of the sequence lisnny ) 
-TGACATCTGA GGACTCTGCA -3' (SHP-4, SEQ [D NO 25 of ehe sequence listing) 
-TCCTCAGAGA GTCAGTCCTT -3' (SHF-6, SEQ [D NO. 26 of the sequence lisnna) 
-TCCTTCACCT GGa aCTACCA -3' (SKF-7: SEQ ID NO 27 of the sequence listing) 
-TCCCAAGaGC ATCCTTGAAG -y (SHF-S, SEQ id no. 28 of -he sequence hsting) 
-AGaTCTGCAT GTGCCCATTC. -3' (SKF-y; SEQ fD NO 29 of the sequence hsnny) 
-TCTAAACTCA TCTGCGAGGC -3' (SHJ-10, SEQ ID NO 30 of the sequence listing) 
-GGTGACCATC GAGAACAAAG -3' (SKF-l I; SEQ LD NO. 3 I of the sequence listing) 
-AGGGGTCTCA CCTTCTTGAA -y (SH:F-12; SEQ TD NO. 32 of the sequence listing) 
-TCCTTTGCCG ACATCTTCCT -3' (SH:F-I3, SEQ ID NO 33 of the sequence listingi 
-CTGTGTACTG TGACTCaCAG -3' (SH:F-I5: SEQ ID NO. 34 of the sequence listing) 
-AACTGAACCT GAGGGAGTCA -y (SHF-;6; SEQ (D NO 35 of the sequence listing) 
-AACTCTTGCC CCAAGaCAAG -3' (SFTF-l 7; SEQ ID NO. 36 of the sequence listing) 
-ATCCTG.ACTG TGACAGAGGA -3' (SHE- IS: SEQ ID NO 37 of the sequence listinu) 
-ACAAGTCCAC TGGTAAACCC (SKF- 19; SEQ ID NO 38 of the sequence listing) 
■AGGATaTCTT CACTGAGGCC -3' ( SKR-I; SEQ ID NO. 39 of the sequence listing) 
■ATCCACTCAA GGCTCTTTCC -3' rSi tR-2. SEQ ID NO 40 of the sequence listing) 
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5--ACTGCAGAGT CCTCAGATGT -5- (SKR-;., SEQ ID NO 41 oMhe sequence listin., 
5 -AGACGGTGAC TGAGGTTCTT -3" (SHR-4. SEQ ID NO 42 onhe sequence li>nns,) 
5 -CAGGTOAAGG AAATGGTGCT -2' {SKR-5; SEQ ID NO ^3 of the sequence listing, 
5 -ATGCTCTTGG GAGACAGCAA -3- (S^lil-6, SEQ ID NO 44 of the sequence lisrinw) 
3--CTCTGTTTTT GCCTCCGTAG -3' (SHR-j: SEQ ID NO 45 or the sequence iistinw)^ 
5-TGGCCTCGCA GATGAGTTTA (SHR-8. SEQ ID NO 46 of the sequence listing) 
5 -CCTTTGTTCT CGaTCGTCaC -3' (SHR-9: SEQ ID NO 47 of the sequence hsun^) 
5 -TCTGGAGGAC ACGTTCTTCA -3- (SKR- 10. SEQ ID NO. 4S of the sequence lisiin-., 
y-ACTTTGAG.AA GCCCAGGAGA -3' (SHR-12. SEQ ID NO 49 of the sequence l.suny) 
5 -AG.ATCCCTCT GAGTCaCaGT -3' (SKR- 13. SEQ ID NO 50 of the sequence iistinu- 
5-.AGCAGGTGGA TGTTTGTGCA -3'.'SHR-I4; SEQ ID NO. 5 1 of the sequence l.snn>.. 
5 -TGAAG(:CACT GCACACTGAT -y (SECR-15. SEQ id NO 52 of the sequence lisinv.) 
5 -AGTTCCATTC CTCCTCTGTC -3' (SKR-16. SEQ ID NO 53 of the sequence listing) 
5 -TGTGTCAGAC ATGATCACGG -3' (SHR-IS: SEQ ID NO. 54 of the sequence listing) 



10 



For the L chain: 



5 -TGAAGTTGCC TGTTAGGCTG -y (SLF-1: SEQ ID NO. 55 of the sequence listmy) 
5 -CTTGGAGATC AAGCCTCCAT -y fSLF-2; SEQ ID NO 56 of the sequence listing) 
5'-GCTGAGGATC TGGGAGTTTA -3' (SLF-3; SEQ ID NO. 57 of the sequence lisimy) 
5--GATGCTGCAC CAACTGTATC -3' (SLF-4: SEQ ID .NO 5S of the sequence listing) 
5"-CGA(:aaaaTG GCGTCCTGAA -3' (SLF-5; SEQ ID NO. 59 of the sequence li.stinu) 
5 -ACGTTGACCA AGGACGAGTA -3' (SLF-6: SEQ ID NO 60 of the sequence listing) 
5 -ATCTGCAAGA GATGGAGGCT -3' (SLR-2; SEQ ID NO 61 of the sequence listin-) 
5 -ACCCCAGAAA ATCGGTTGGA -3' (SLR-3; SEQ ID NO 62 of the sequence listing) 
5 -CCGGAGGAAC ATGTGTACTT -y (SLR-4; SEQ ID NO 63 of the sequence listing) 
5 -TCGTTCAT.AC TCGTCCTTGG -3' (SLR-6: SEQ ID NO. 64 of the sequence listing) 
5--CATCTCAGGA CCTTTGTCTC -3' (SLR-7: SEQ ID NO. 65 of the sequence listing) 



For the J chain: 
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5--CACCTGTCCT GGCGTTATTT -3' fSXF-l; SEQ LD NO. 66 of the sequence listing) 
„V-AGACAAGATG AAGACCCACC -3' (S/F-2; SEQ ID NO. 67 of the sequence listmu) 



w 



15 



20 



25 



50 



5'-AAGCGACCAT TCTTGCTGAC -3' (SJP-3: SEQ ID NO 6S of ihe sequence h. hp.- ) 
.V-ATATCTCTGA TCCCACCTCC -3' (SJT-S. SEQ ID NO. 5Q of ihe sequence lisnn^i) 
5--GAAATGCGAT CCTGTGGAAG -3' (S/Fo.. SEQ ID NO. 70 of ihe sequence lisnn^^) 
5--CTATACCACT ATGGTCCCAC -3' (SJ7^6: SEQ [D NO. 7! of ihe sequence hsun;^) 
5 -AGAAGCAGGT GGGTCTTCAl -3' (SJR-2: SEQ [D NO. 72 of the sequence hs[iny) 
5 -TAGAGGTAAC TCGGGTACaC -3' (SJR-3. SEQ [D NO 73 of the sequence li.iin^i) 
5'-AAGTTCCTTC TCAGTGGGGA -3' (SJ"R-8; SEQ ID NO. 74 of the sequence lisiinu) 
5 -GGTGGCAGTA ACAACCTGAT -3' (SXK-5: SEQ [D NO. 75 of the sequence hstnig) 
5 -CATGATACCT AAGTGGGACC -y (SrR-6. SEQ ID NO 76 of the sequence hsun-) 



Each oligonucleotide primer was synthesised by the phosphoamidite method using an automatic DNA synthesiser 
[Model 350B: Perkin Elmer Japan]. Samples for sequence analysis of the H chain were prepared using DNA from 
plasmid pCR3-H123. Samples for sequence analysis of the Lchain were prepared using DNA from plasmid pCR3-L103. 
^0 Samples for sequence analysis of the J chain were prepared using DNA from pCR3-J1123. The PGR reaction was 
carried out using a Prism Ready Reaction Terminator Cycle Sequencing Kit [Perkin Elmer Japan), as follows. 

pCR3-H123 (1.5 MQ) and 4.8 pmol of primer (SHF-2) were mixed to a final volume of 16 ^1 in distilled water A 
portion of this pCR3-H1 23/primer mixture (9.5 |.il) was mixed with 10.5 |,il of a premix containing Taq DNA polymerase. 
All of this procedure was in accordance with the instructions in the kit. The resulting mixture was placed in an automatic 
3S reactor [Catalyst: Perkin Elmer Japan]. The reaction cycle used was as follows: QS^'C for 30 seconds, 50°C for 15 
seconds and 60°C for 4 minutes, repeated 25 times. 

After completion of the reaction cycles, 80 |.il of sterilised water was added to the resulting solution, and the DNA 
in the resulting mixture was extracted twice by the phenol/chloroform method. The recovered aqueous layer was mixed 
with 1 5 Ml of 2 M sodium acetate and 300 of 1 00% ethanol. followed by centrifugation to recover the precipitate. The 
-^o precipitate was washed with a 70% (v/v) solution of ethanol and dried under reduced pressure, then dissolved in 3 
of sample solution [4 pi 0.25 M EDTA, 1 00 ^1 formamide and 1 5 ^1 sterilised water]. 

Sequencing reactions were run and analysed on a DNA sequencer [Model 373A: Perkin Elmer Japan], for the 32 
fH chain primers, the 11 L chain primers and the 11 J chain primers. 

The sequence data obtained for each primer were combined and integrated in order to determine the complete 
-^5 nucleotide sequence of the H, L and J chains of CH11. The cDNA nucleotide sequences of each plasmid insert are 
shown by SEQ ID NOs. 7, 9 and 11 of the sequence listing, respectively. The amino acid sequences that correspond 
to these nucleotide sequences are shown by SEQ ID NOs. 8, 10 and 12 of the sequence listing, respectively. 



(4-2) Primary structure of the H chain of CH11 



The nucleotide sequence of the H chain variable region, shown as nucleotide Nos. 32 to 379 of SEQ ID NO. 15 
of the sequence listing, was found to be identical with that of the nucleotide Nos. 58 to 405 of SEQ ID NO 7. 

The amino acid sequence shown as amino acid Nos. 117 to 571 of SEQ ID NO. 8 was found to be identical with 
the amino acid sequence in the H chain constant region derived from mouse IgM, when compared with the database 
55 of antibody amino acid sequences [Kabat E.A. et. af., supra]. 

The amino acid sequence shown as amino acid Nos. -19 to -1 of SEQ ID NO. 8 was concluded to be a signal 
sequence of the H chain of CH11 . 

The nucleotide sequence shown as nucleotide Nos. 406 to 1770 of SEQ ID NO. 7 was found to be identical with 
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that of the H chain constant region of mouse IgM. 

Based on these results, the total nucleotide sequence could be established, together with the total amino acid 
sequence. 

(4-3) Primary structur of CH11 L chain 

The nucleotide sequence of the L chain variable region, shown as nucleotide Nos. 29 to 364 of SEQ ID NO. 16 in 
the sequence listing, was found to be identical with that of nucleotide Nos. 58 to 393 of SEQ ID NO. 9. 

The amino acid sequence shown as amino acid Nos. 113 to 219 of SEQ ID NO. 10 was found to be identical with 
the amino acid sequence in the mouse k:L chain constant region, when compared with Kabat's database of antibody 
amino acid sequences. 

The amino acid sequence shown as amino acid Nos. -19 to -1 of SEQ ID NO. 10 was concluded to be a signal 
sequence for the L chain. 

The nucleotide sequence shown as nucleotide Nos. 394 to 714 of SEQ ID NO. 9 was established to be completely 
identical with that in the mouse kL chain constant region. 

Based on these results, the total nucleotide sequence could be established, together with the total amino acid 
sequence. 

(4-4) Primary structure of J chain of CH11 

The amino acid sequence shown as amino acid Nos. 1 to 1 37 of SEQ I D NO. 1 2 was compared with the antibody 
amino acid sequence database, and found to be identical to the known mouse J chain. 

The nucleotide sequence shown as nucleotide Nos. 67 to 477 of SEQ ID NO. 11 was found to be identical with 
that of the known mouse J chain. 

The amino acid sequence shown as amino acid Nos. -22 to -1 of SEQ ID NO. 12 was concluded to be a signal 
sequence for the J chain of CH1 1 . 

Based on these results, the total nucleotide sequence could be established, together with the total amino acid 
sequence. 

(4-5) Determination of Complementarity Determining Regions (CDR) 

Both the position and the amino acid sequence of each CDR in the variable regions of the H chain and L chain of 
CH11, determined as described above, were identified by comparison with Kabat's antibody amino acid sequence 
database [supra]. This database shows that the amino acid chain length of the framework area in the variable region 
is substantially constant throughout different antibodies, provided that the sub-type is the same, and provided that that 
the amino acid sequences have some common characteristics. However the CDR's, present between such framework 
regions, are sequences specific to each antibody. 

By comparison of the amino acid sequence of the variable region of CH1 1 H chain with the sequence of mouse 
M2a sub type, the CDR in the CH11 H chain was shown to be represented by amino acid Nos. 31 to 35 of SEQ ID NO. 
8 (CDRH^ corresponding to SEQ ID NO. 1 1 of the sequence listing), 50 to 66 of SEQ ID NO. 8 (CDRH2 corresponding 
to SEQ ID NO. 2 of the sequence listing) and 99 to 105 of SEQ ID NO. 8 (CDRH3 corresponding to SEQ ID NO. 3 of 
the sequence listing). 

When the amino acid sequence of the variable region of CH11 L chain was compared to the sequence of the 
mouse k2 sub-type, the CDR of the L chain was shown to be represented by the amino acid Nos. 24 to 39 of SEQ ID 
NO. 10 (CDRL, corresponding to SEQ ID NO. 4 of the sequence listing), 55 to 61 of SEQ ID NO. 10 (CDRLg corre- 
sponding to SEQ ID NO. 5 of the sequence listing) and 94 to 102 of SEQ ID NO. 10 (CDRL3 corresponding to SEQ 
ID NO. 6 of the sequence listing). 

When the amino acid sequence of the variable region of CH11 L chain was compared to the sequence of the 
mouse k2 sub-type, the CDR of the L chain was shown to be represented by the amino acid Nos. 24 to 39 (CDRL, 
corresponding to SEQ ID NO. 4 of the sequence listing), 55 to 61 (CDRLg, corresponding to SEQ ID NO. 5 of the 
sequence listing) and 94 to 102 (CDRL3 corresponding to SEQ ID NO. 6 of the sequence listing) of SEQ ID NO. 10 
of the sequence listing. 

The present invention is further illustrated by the following Examples, the Examples being illustrative of, but not 
binding upon, the present invention. 
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EXAMPLE 1 

Molecular mod Ming of th variabi regions of CH11 

Molecular modelling of the variable regions of CH11 was carried out by the method of 'homology modelling' [Andrew 
et al., (1991) Methods in Enzymology, 203, p. 121-153]. 

The primary sequences of variable regions of human immunoglobulins for which the X-ray crystal structure has 
been determined are registered in the Protein Data Bank (hereinafter referred to as "PDB"; Chemistry Department, 
Building 555, Brookhaven National Laboratory, R O. Box 5000, Upton, NY 11973-5000, USA). The sequences con- 
tained in the Data Bank were compared with the sequence of the framework regions of CH 11 . Two human immunoglob- 
ulins, INBV and 1IGI, were identified as having the highest degree of homology with the CH11 L Land H chains, 
respectively. 

A model of the three-dimensional structure of the framework regions of CH11 was constructed based upon the 
known structure of these human FR regions. This model is hereinafter referred to as the "framework model". 

The CDRs of CH11 were classified using the method of Chothia et ai. [Chothia et al, J. Mol. Bio!., (1987), 196, 
901 -9171. Using this method. CDRL^ was classified into the canonical class 4, CDRL2 into the canonical class 1 , CDRL3 
into canonical class 1 , and CDRH-, into canonical class 1 . CDRH2and CDRH3did not correspond to a defined canonical 
class. The CDR loops of CDRL^ , CDRLg, CDRL3 and CDRH^ were given the conformations inherent to the respective 
canonical classes, and then integrated into the framework model. 

The conformations of CDRH2 and CDRH3 were determined as follows. First, sequences with high homologies to 
these CDR's were identified from the PDB. The conformation of CDRH2 and CDRH3 were modelled upon the confor- 
mations of these known sequences. These conformations were combined with results of energy calculation, and the 
conformations of the CDR loops vyith the highest probabilities were constructed and integrated into the framework 
model. Finally, an energy calculation was carried out to eliminate any energetically unfavourable atomic contacts, in 
order to obtain a molecular model of CH1 1 . The above procedure was performed using the AbM molecular modelling 
software [Oxford Molecular Limited, Inc.]. 

The accuracy of the structure of the molecular model obtained was evaluated using the PROCHECK software, 
[Laskowski, R. A, J,, (1 993), Appl. Cryst. 26.. 283-291 1. The degree of surface exposure of each residue was calculated 
using the method of Lee and Richards [Lee, B., and Richards. F. M., J. Mol, Biol., (1971 ), 55. 379 - 400], allowing the 
degree of contact between atoms to be determined. 

EXAMPLE 2 

Selection of the acceptors 

The sequence of the H and L chains of CH11 was compared with the consensus sequences of the respective 
subgroups of human antibodies. The L chain of CH11 was found to have 83 % identity with human subgroup kappa II 
and the H chain of CH11 was found to have 74 % identity with human subgroup I. The human antibodies RPMI6410'CL 
(subgroup tc II) and 21 •28'CL (subgroup I) were selected as the acceptor molecules for the Land H chains, respectively 
on the basis of sequence homology. 

EXAMPLE 3 

Selection of donor residues from CH11 to be grafted onto the acceptors 

The amino acid sequence of each of the H and L chains of CH11 was aligned with that of the respective acceptor 
molecule using 'Cameleon' software [Oxford Molecular Limited, Inc.). Humanised sequences were designed according 
to criteria (a) to (d), described above. Four light chain sequences and two heavy chain sequences were designed, with 
which to form the basis for producing humanised anti-human Fas antibodies. These amino acid sequences and the 
corresponding nucleotide sequences coding for these proteins are listed below. 

L chains (k chains): 

polypeptide VL-KY (SEQ ID No. 78) and its encoding DNA sequence (SEQ ID No. 77); 
polypeptide VL-KF (SEQ ID No. 80) and its encoding DNA sequence (SEQ ID No, 79); 
polypeptide VL-RY (SEQ ID No. 82) and its encoding DNA sequence (SEQ ID No. 81 ): and 
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polypeptide VL-RF (SEQ ID No. 84) and its encoding DNA sequence (SEQ ID No. 83). 
H chains (m chains): 

polypeptide HmH chain (SEQ ID No. 86) and its encoding DNA sequence (SEQ ID No. 85); and 
polypeptide HpM chain (SEQ ID No. 88) and its encoding DNA sequence (SEQ ID No. 87). 
EXAMPLE 4 

Cloning and sequencing of DNA encoding the full-length human H and L chains (having subgroups I and II, 
respectively, in the variable regions) 

1) Preparation of the primers 

a) H chain 

The amino acid sequence of the variable region of the H chain of the mouse monoclonal antibody CH11 (SEQ ID 
No. 89) was compared with the database of amino acid sequences of antibodies produced by Kabat et ai [Kabat E. 
A., et al., supra], in order to identify any homologous sequences. The amino acid sequence of the framework regions 
of the variable region of the H chain (|.i chain) of CH11 was found to be homologous to the H chain of human antibody 
subgroup I. Thus, the oligonucleotide primer: 
HVHI5-1: (SEQ ID No. 90) 

was synthesised, that hybridises with a portion of the 5' - untranslated region of DNA coding for the human immu- 
noglobulin H chain subgroup I in the database. 

The nucleotide sequence of DNA coding for the constant region of human immunoglobulin H chain has been 
reported by Dorai and Gillies [(1989), Nucleic Acids Res.. 7Z 6412). Based upon this, the oligonucleotide primer 
HCm3-1: (SEQ ID No. 91) 

was synthesised, that hybridises with a portion of the nucleotide sequence of the 3' - untranslated region 

b) L chain 

The amino acid sequence of the variable region of the L chain of the mouse monoclonal antibody CH11 (SEQ ID 
No. 92) was compared with the database of amino acid sequences of antibodies produced by Kabat et al. [supra], in 
order to identify any homologous sequences. It was found that the amino acid sequence of the framework regions of 
the variable region of the L chain (tc chain) of CH11 was homologous to the L chain of human antibody subgroup II. 
Thus, the oligonucleotide primer: 
HVK 115-4: (SEQ ID No. 93) 

was synthesised, that hybridises with a portion of the 5' -untranslated region of DNA coding for the human immunoglob- 
ulin L chain subgroup II in the database. 

The nucleotide sequence of DNA coding for the constant region of human immunoglobulin L chain has been re- 
ported by Hieter et al. [Hieter P. A., et al. (1980), Cell, 22. 197 et seq\. Based upon this, the oligonucleotide primer: 
HKCL3-3: (SEQ ID No. 94) 

was synthesised, that hybridises with a portion of the 3'-untranslated region of DNA. 

The above oligonucleotide primers were all synthesised by the phosphoamidide method [Matlrucci, M. D., and 
Caruthers. M. H., (1981) J. Am. Chem. Soc, 103. 3185 et seq\ using the automated DNA synthesiser Model 3808 
[Perkin Elmer, Japan|. After synthesis, each primer was dissociated from the support, deprotected, and then lyophilised. 
The primers were dissolved in 100 ^il of distilled water and stored at -20 °C until used. 

2) Amplification of the target gene by the polymerase chain reaction (PGR). 
H chain 

The DNA fragment coding for the H chain of human IgM was amplified and isolated using PGR. A human lym- 
phocyte cDNA library was used as the starting source of DNA. 

Specifically, the reaction solution defined below was initially heated at 94 °C for 2 minutes. The sample was then 
heated using the following thermal cycle: 94 °C for 1 minute, 55 "^C for 1 minute and 72 °C for 2 minutes. This cycle 
was repeated 30 times. Subsequently the reaction solution was incubated at 72 °C for 10 minutes. 
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Composition of the reaction solution; 

human lymphocyte cDNA library [Life Technologies], 25 ng; 

oligonucleotide primer HVHI5-1, 50 pmol; 

oligonucleotide primer HC|i3-1 , 50 pmol; 

25 mM dNTPs cocktail, 10 ^1; 

100 mM Tris-HCI buffer (pH 8.5). 10 )al; 

1 M potassium chloride [KCI], 5 |jl; 

25 mM magnesium chloride [MgCl2], lOpI; 

Taq DNA polymerase [Perkin Elmer Japan], 1 unit. 

The total volume was adjusted to a final volume of 100 ^1 by adding redistilled water. The term '25 mM dNTPs 
cocktail' refers to a cocktail of "dNTPs" ('deoxynucleotide triphosphates) comprising dATP (deoxyadenosine triphos- 
phate), dCTP (deoxycytosine triphosphate), dGTP (deoxyguanosine triphosphate) and dTTP (deoxythymidine triphos- 
phate), each at a concentration of 25mM. 

L chain 

The DNA fragment coding for L chain of human IgM was amplified and isolated using the polymerase chain reaction. 
A human lymphocyte cDNA library was used as the starting source of DNA. 

Specifically, the reaction solution defined below was initially heated at 94 for 2 minutes. The sample was then 
heated using the following thermal cycle; 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle 
was repeated 30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

Composition of the reaction solution: 

human lymphocyte cDNA library [Life Technologies], 25 ng; 

oligonucleotide primer HVKII5-4, 50 pmol; 

oligonucleotide primer HKCL3-3, 50 pmol: 

25 mM dNTPs cocktail, 10 ^1: 

100 mM Tris-HCI buffer (pH 8.5), 10 ^1; 

1 M potassium chloride [KCI], 5 |.il: 

25 mM magnesium chloride [MgCl2|, 10|.il: 

Taq DNA polymerase [Perkin Elmer Japan], 1 unit. 

The total volume was adjusted to a final volume of 100 |.il by adding redistilled water 

3) Assay for PGR products 

After PCR amplification, the products of each reaction were analysed by agarose gel electrophoresis. Aliquots of 
each reaction solution described in section (2), above, corresponding to 200 ng of DNA, were electrophoresed on a 
0.8 % (w/v) agarose gel. The size of the PCR product was assessed relative to the mobilities of bands of molecular 
markers run in parallel with the samples. The human immunoglobulin H chain fragment was found to be approximately 
2,000 base pairs (hereinafter abbreviated as "bp") in size, and the human immunoglobulin L chain was found to be 
approximately 800 bp in size. 

4) Cloning of the PCR products 

Each of the PCR products obtained in section 3, above, was ligated into a plasmid vector using a eukaryote TA 
Cloning Kit [Invitrogenj. 

More specifically, 60 ng of pCR3 vector DNA (included in the kit) and four units of T4 DNA ligase were added to 
ligase reaction buffer [6 mM Tris-HCI (pH 7.5), 6 mM magnesium chloride (MgCl2): 5 mM sodium chloride (NaCI), 7 
mM fi-mercaptoethanol, 0. 1 mM ATP 2 mM DTT 1 mM spermidine, and 0. 1 mg/ml bovine serum albumin], containing 
a proportion of the PCR reaction mixture. The volume of the PCR reaction mixture was selected such that it contained 
about 1 0 ng of the desired PCR product. The resulting mixture was incubated at 1 4 °C for 1 5 hours. 

A portion of the ligase reaction mixture (2 pi) was mixed with 50 pi of E. coliceWs., strain TOP10F' (included in the 
kit), made competent by the addition of 2 pi of 0.5 M |i-mercaptoethanol. The resulting mixture was kept on ice for 30 
minutes. SOC medium, 500 |.il (included in the kit) was added, and the resulting mixture was incubated at 37 °C for 1 
hour with shaking. The culture liquid was then spread onto L-broth agar medium plates [1 % (w/v) bactotrypton (Difco), 
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0.5 % (w/v) bacto-yeasl extract (Difco), 0. 1 % (w/v) glucose. 0.5 % (w/v) NaCI. 1.2% (w/v) bacto-agar (Difco)] containing 
100 MQ/nnI ampicillin and incubated at 37 °C overnight. 

Annpicillin resistant colonies which appeared were then scraped off with a platinunn pick, and individually cultured 
in 5 nnl of liquid L-broth medium [1 % (w/v) bactotrypton (Difco), 0.5 % (w/v) bacto-yeast extract (Difco), 0.5 % (w/v) 
NaCI] containing 100 pg/ml ampicillin at 37 '^C overnight with shaking. These cultures were then centrifuged to harvest 
the cells, from which plasmtd DNA was prepared by the alkaline lysis method (Sambrook, J. et af. supra]. 

Plasmid DNA (Ijig) prepared in this way was digested with the restriction enzyme EcoRI , using the buffer supplied 
with the enzyme. All restriction digests carried out hereinafter were carried out used the buffer supplied with the enzyme 
[Takara Shuzo]. In the case of a double digest, a restriction buffer was used that was compatible with both enzymes. 
The digestion products were separated by electrophoresis on a 0.8 % (w/v) agarose gel. Plasmids containing DNA 
inserts of approximately 2,000 bp and approximately 800 bp, corresponding to the human immunoglobulin H and L 
chains, respectively, were identified, by comparison with molecular markers run on the same gel. Plasmids containing 
these fragments were selected. 

Specifically, the following two plasmids were selected: 

Plasmid pHHI -5. containing a DNA fragment encoding the human immunoglobulin H chain. Specifically, the plas- 
mid contains a cDNA insert encoding the human immunoglobulin H chain having a variable region of subgroup I. 

Plasmid pHL15-27, containing a DNA fragment encoding the human immunoglobulin L chain. Specifically the 
plasmid contains a cDNA insert encoding the human immunoglobulin L chain having a variable region of subgroup II. 

5) Verification of the cloned full-length nucleotide sequences of cDNA coding for human immunoglobulin H 
and L chains 

A human immunoglobulin H chain consists of an N-terminal variable region of about 1 1 0 residues and an adjacent 
constant region of about 510 residues. On the other hand, a human immunoglobulin L chain consists of an N-terminal 
variable region of about 110 residues and an adjacent constant region of about 107 residues. 

Therefore, the nucleotide sequence ol the cDNA encoding the H chain of human immunoglobulin, cloned in the 
section (4) above^ was predicted to consist of a variable region and a constant region. The variable region was predicted 
to be highly homologous to the variable region of a human immunoglobulin H chain sequence of subgroup I [for example: 
clone 21/28'CL; Kabat E. A., et a/. (1991), supra]. The nucleotide sequence coding for the constant region of human 
immunoglobulin H chain is known [Kabat E. A., e/a/., (1991), supra]. 

The nucleotide sequence of the cDNA encoding the L chain of human immunoglobulin, cloned in the section (4) 
above, was predicted to consist of a variable region and a constant region. The variable region was predicted to be 
highly homologous to the variable region of a human immunoglobulin L chain of subgroup II (for example, clone 
RPM!1640'CL: Kabat E. A., et af., supra). The nucleotide sequence coding for the constant region of human immu- 
noglobulin L chain is known [Kabat E. A., e/a/., supra]. 

Oligonucleotide primers of 20 nucleotides in length were synthesised. in order to carry out sequence analysis. The 
primers were designed based on known well-conserved sequences within the framework regions of the variable regions 
and known nucleotide sequences within the constant regions. The primers were designed to correspond to sequences 
separated by 100 to 200 bp intervals, and were used in conjunction with the primers HVHI5-1 . HCn3-1. HVKil5-4 and 
HKCL3-1, already used in the PGR (section 2, above). 

The sequences of the oligonucleotide primers synthesised for sequence analysis of the H chain are as follows: 

SHHF-1: (SEQ ID No. 95): 
SHHF-2; (SEQ ID No. 96): 
SHHF-3: (SEQ ID No. 97): 
SHHF-4: (SEQ ID No. 98); 
SHHF-5: (SEQ ID No. 99): 
SHHF-6: (SEQ ID No. 100): 
SHHF-7: (SEQ ID No. 101): 
SHHF-8: (SEQ ID No. 102): 
SHHF-9: (SEQ ID No. 103): 
SHHF-10: (SEQ ID No. 104): 
SHHF-11: (SEQ ID No. 105): 
SHHF-13: (SEQ ID No. 106): 
SHHF-1 4: (SEQ ID No. 107): 
SHHF-15: (SEQ ID No. 108): 
SHHR-1: (SEQ ID No. 109): 
SHHR-2; (SEQ ID No. 110): 
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SHHR-3; (SEQ ID No. Ill); 
SHHR-4; (SEQ ID No. 112); 
SHHR-5; (SEQ ID No. 113); 
SHHR-6; (SEQ ID No. 114); 
SHHR-7; (SEQ ID No. 115); 
SHHR-8; (SEQ ID No. 116); 
SHHR-9; (SEQ ID No. 117); 
SHHR-10; (SEQ ID No. 118); 
SHHR-11; (SEQ ID No. 119); 
SHHR-12; (SEQ ID No. 120); 
SHHR-13; (SEQ ID No. 121); 
SHHR-14: (SEQ ID No. 122); and 
SHHR-15; (SEQ ID No. 123). 

Figure 3 indicates the positions to which the respective primers bind. 

The sequences of the oligonucleotide primers synthesised tor sequence analysis of the L chain are as follows: 

SHKF-1: (SEQ ID No. 124): 
SHKF-2; (SEQ ID No, 125): 
SHKF-4: (SEQ ID No. 126); 
SHKF-5: (SEQ ID No. 127): 
SHKF-6: (SEQ ID No. 128); 
SHKF-11; (SEQ ID No. 129); 
SHKF-12: (SEQ ID No. 130): 
SHKR-1: (SEQ ID No. 131); 
SHKR-2: (SEQ ID No. 132): 
SHKR-3: (SEQ ID No. 133); 
SHKR-4: (SEQ ID No. 134); 
SHKR-6: (SEQ ID No. 135): and 
SHKR-13: (SEQ ID No. 136). 

Figure 4 indicates the positions to which the respective primers bind. 

Samples for sequence analyses were prepared using the above primers and the Prism Ready Reaction Terminator 
Cycle Sequencing kit [Perkin Elmer Japan], Plasmid DNA from plasmids pHHI -5 DNA or plasmid pHL 15-27 DNA, as 
described in the section 4. above, was used as a template. \ 

Specifically, purified plasmid DNA (1 .5 |„ig) was mixed with 4.8 pmol of an appropriate primer made up to a final 
volume of 16 j.il with distilled water (this solution is hereinafter referred to as the "plasmid DN A/primer mixture"), A 
portion of this plasmid DNA/primer mixture (9.5 |.il), corresponding to each primer was added to 10,5 |.il of the premix 
solution provided in the kit; containing Taq DNA polymerase. The reaction solution was placed in an automated reactor 
[Catalyst; Perkin Elmer Japan]. The reaction cycle used was as follows; a thermal cycle of 95 °C for 30 seconds, 50 
°C,for 15 seconds, and 60 °C for 4 minutes, repeated 25 times. 

After completion of the reaction cycles, 80 |jl of distilled water was added to the resulting solutions and the DNA 
in the resulting mixture was extracted twice by the phenol-chloroform method [Sambrook etal., supra]. The recovered 
aqueous layer was mixed with 15 |.il of 2 M sodium acetate and 300 pi of 100% ethanol, followed by centrifugation to 
recover the DNA precipitate. The precipitate was washed with 70 % (v/v) ethanol and dried under reduced pressure, 
then dissolved in 3 of the sample solution [4 yi\ of 0.25 M EDTA. 100 ^1 of formamide and 16 ).il of distilled water]. 

The sequencing reactions were run and analysed on a DNA sequencer [Model 373A: Perkin Elmer Japan], Analysis 
was carried out on 30 samples for the human immunoglobulin H chain and 1 7 samples for the human immunoglobulin 
L chain. 

Analysis of the data verified that plasmid pHH1-5 contained a DNA insert encoding a human immunoglobulin H 
chain with a variable region of subgroup I. On the other hand, plasmid pHLI 5-27 was shown to contain a DNA insert 
encoding a human immunoglobulin L chain with a variable region of subgroup 11. 

The nucleotide sequences of the DNA inserts carried by plasmid pHH1-5 and plasmid PHL 15-27 are shown as 
SEQ ID Nos. 137 and 138, respectively. 
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EXAMPLE 5 

Construction of expr ssion v ctors for humanised v rsions of CH11 L chain 
5 1) Preparation of th prim rs 

The following DNA fragments were synthesised using PGR; 

DNA (SEQ ID No. 77) coding for the polypeptide chain of VL-KY chain (SEQ ID No. 78), 

10 

DNA (SEQ ID No. 79) coding for the polypeptide chain of VL-KF chain (SEQ ID No. 80), 
DNA (SEQ ID No. 81 ) coding for the polypeptide chain of VL-RY chain (SEQ ID No 82), 
'5 DNA (SEQ ID No. 83) coding for the polypeptide chain of VL-RF chain (SEQ ID No. 84). 

The following 14 primers were synthesised for use in the PGR process: 

VL1P: (SEQ ID No. 139); 
20 VL1N; (SEQ ID No. 140); 

VL2P: (SEQ ID No. 141): 

VL2N: (SEQ ID No. 142): 

VL3TYRP: (SEQ ID No. 143): 

VL3TYRN: (SEQ ID No. 144): 
25 VL3PHEP: (SEQ ID No. 145): 

VL3PHEN; (SEQ ID No. 146): 

VL4P: (SEQ ID No. 147): 

VL4N; (SEQ ID No. 148); 

VL5P: (SEQ ID No. 149): 
^0 VL50RP: (SEQ ID No. 150): 

VL50RN; (SEQ ID No. 1 51 ); or 

VLTERM: (SEQ ID No. 152). 

2) Construction of plasmid pHicY2-58 and plasmid pHh:KF2-19 

35 

a) First PCR step 

The outline of the first PGR step is shown in Figure 5. 

40 VL1 

A DNA fragment was prepared encoding a secretion signal sequence, the FRL, region and the amino-terminal 
portion (hereinafter referred to as the "N-terminus") of the GDRL, region. This fragment is herein referred to as the 
"VL1 DNA fragment". The PCR reaction conditions were as follows: 
-^5 Composition of the reaction solution: 



plasmid pHL 15-27 DNA. 1 ^ig; 
oligonucleotide primer VLSR 80 pmol: 
oligonucleotide primer VL1 N. 80 pmol: 
25 mM dNTPs cocktail, 20 
lOx Pfu buffer 20^1: 

Pfu DNA polymerase [Stratagenej, 10 units. 



Redistilled water was added to a final volume of 200 ^1. ThelOx Pfu buffer was provided with the Pfu polymerase. 

Specifically, the reaction solution was initially, heated at 94 ^C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 "^C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 



B^J80OCID: ^_J0Oe6131AaJL> 
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VL2 

A DNA fragment was prepared encoding the carboxyl-terminal portion (hereinafter referred to as the "C-ternninus") 
of the FRLi region, the CDRLi region and the N-terminus of the FRL2 region. This fragment is herein referred to as 
the "VL2 DNA fragment". The PGR reaction conditions were as follows: 
Composition of the reaction solution: 

plasmid pCR3-L103 DNA, 1 i^ig; 
oligonucleotide primer VL1R 80 pmol; 
oligonucleotide primer VL2N, 80 pmol: 
25 mM dNTPs cocktail, 20 mI; 
10x Pfu buffer, 20 |.il; 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

VL3Y 

A DNA fragment was prepared encoding the CDRL2 region, the FRL3 region (in which the amino acid residue at 
position 87 had been altered to a tyrosine residue) and the CDRL3 region. In this and all other examples, the amino 
acid numbering follows that given in Kabat [Kabat etal., supra]. This fragment is herein referred to as the "VL3Y DNA 
fragment". The PGR reaction conditions were as follows: 
Composition of the reaction solution: 

plasmid pHL 15-27 DNA, 1 pg; 
oligonucleotide primer VL2R 80 pmol: 
oligonucleotide primer VL3TYRN, 80 pmol: 
25 mM dNTPs cocktail, 20 mI: 
lOx Pfu buffer 20 pi; 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 ''C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 ^G for 1 minute, 55 ^C for 1 minute and 72 °G for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 for 10 minutes. 

VL3F 

A DNA fragment was prepared encoding the CDRL2 region, FRL3 region (in which the amino acid residue at 
position 87 had been altered to a phenylalanine residue) and the CDRL3 region. This fragment is herein referred to as 
the "VL3F DNA fragment". The PGR reaction conditions were as follows: 
Composition of the reaction solution: 

plasmid pHL 1 5-27 DNA, 1 mQ: 
oligonucleotide primer VL2R 80 pmol; 
oligonucleotide primer VL3PHEN, 80 pmol: 
25 mM dNTPs cocktail, 20 pi: 
lOx Pfu buffer. 20 pi: 

Pfu DNA polymerase [StratageneJ, 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °G for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently the reaction solution was incubated at 72 °G for 10 minutes. 

VL4 

A DNA fragment was prepared encoding the GDRL3 region, the FRL4 region, and Ck region (a portion of a constant 
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region). This fragment is herein referred to as the "VLA DNA fragment". The PGR reaction conditions were as follows: 
Composition of the reaction solution: 

plasmid pHL 15-27 DNA. 1 |ig; 
5 oligonucleotide primer VL4R 80 pmot; 

oligonucleotide primer VLTERIVI, 80 pmol; 
25 mM dNTPs cocktail, 20 ^il; 
lOx Pfu buffer. 20 

Pfu DNA polymerase [Stratagene], 10 units. 

10 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute. 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 ''C for 10 minutes. 

The VL1 , VL2, VL3Y, VL3F and VL4 DNA fragments amplified by PGR in this way were extracted with phenol. The 
'5 DNA was then precipitated using 100% ethanol. The DNA (approximately 20-30 ^g) was electrophoresed on a 5% (w/ 
v) polyacrylamide gel. The gel was stained with 1 \.ig/m\ of ethidium bromide, such that the DNA fragments were visible 
when viewed under UV light. The DNA fragments detected in this way were excised from the gel with a razor blade 
and electro-eluted from the acrylamide gel using a Gentriruter [Amicon] equipped with Gentricon 10 [Amicon|. The 
eluted DNA was concentrated by a centrifugation step at 7,500 x g for approximately 1 hour, followed by ethanol 
20 precipitation. The final DNA product in each case was dissolved in 50 mI of distilled water 

b) Second step PGR 

The outline of the second step PGR is shown in Figure 6. 

25 

VL1-2 

A fusion of the VL1 DNA fragment and VL2 DNA fragment, described above, was prepared using PGR. This 
fragment is hereinafter referred to as "VL1-2 DNA fragment". The following PGR reaction conditions were used: 
^0 Gomposition of the reaction solution: 

VL1 DNA solution prepared in the first step PGR, 10 pi: 
VL2 DNA solution prepared in the first step PGR, 10 mI: 
oligonucleotide primer VLSP, 80 pmol: 
^5 oligonucleotide primer VL2N, 80 pmol: 

25 mM dNTPs cocktail. 20 pi: 
10 x Pfu buffer 20 

Pfu DNA polymerase [Stratagene], 10 units. 

■^0 Specifically, the reaction solution was initially healed at 94 °G for minutes. The sample was then heated using the 

following thermal cycle: 94 °G for 1 minute, 55 °G for 1 minute and 72 °C for 2 minutes. This cycle was repeated 30 
times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

VL3Y-4 

45 

A fusion of the VLSY DNA fragment and \/L4 DNA fragment, described above, was prepared using PGR. This 
fragment is hereinafter referred to as the "VL3Y-4 DNA fragment". The following PGR reaction conditions were used: 
Composition of the reaction solution: 

50 VL3Y DNA solution prepared in the first step PGR, 10 pi: 

VL4 DNA solution prepared in the first step PGR, 10 pi; 

oligonucleotide primer \/L2P. 80 pmol; 

oligonucleotide primer VLTERM, 80 pmol: 

25 mM dNTPs cocktail, 20 pi: 
55 10 X Pfu buffer 20^1: 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °G for 2 minutes. The sample was then heated using 
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the following thermal cycle: 94 °C for 1 minute^ 55 ''C for 1 minute and 72 ''C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 for 10 minutes. 

VL3F-4 

5 

A fusion of the VL3F DNA fragment and VL4 DNA fragment, described above, was prepared using PGR. This 
fragment is hereinafter referred to as "VL3F-4 DNA fragment". The following PGR reaction conditions were used: 
Gomposition of the reaction solution: 

10 VL3F DNA solution prepared in the first step PGR, 1 0 pi; 

MLA DNA solution prepared in the first step PGR, 10 \x\, 

oligonucleotide primer VL2R 80 pmol; 

oligonucleotide primer VLTERM, 80 pmol: 

25 mM dNTPs cocktail, 20 |_il: 
'5 10 X Pfu buffer 20 |al; 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °G for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °G for 1 minute and 72 °G for 2 minutes. This cycle was repeated 

20 30 times. Subsequently, the reaction solution was incubated at 72 °G for 10 minutes. 

The VL1-2, VL3Y-4 and VL3F-4 DNA fragments amplified by PGR in this way were extracted with phenol. The 
DNA was then precipitated using 1 007o ethanol. The DNA (approximately 20-30 ^g) was electrophoresed on a 5% (w/ 
V) polyacrylamide gel. The gel was stained with 1 Mg/ml of ethidium bromide, such that the DNA fragments were visible 
when viewed under UV light. The DNA fragments detected in this way were excised from the gel with a razor blade 

25 and electro-eluted from the acrylamide gel using a Gentrtruter [Amtcon] equipped with Gentricon 10 [Amiconj. The 
eluted DNA was concentrated by a centrifugation step at 7,500 x g for approximately 1 hour followed by ethanol 
precipitation. The final DNA product in each case was dissolved in 50 ^\\ of distilled water 
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c) Third step PGR 

The outline of the third step PGR is shown in Figure 7. 
VL-KY 

A fusion of the VL1-2 DNA fragment and VL3Y-4 DNA fragment, described above, was prepared using PGR. This 
fragment is hereinafter referred to as "VL-KY DNA fragment". The following PGR reaction conditions were used: 
Gomposition of the reaction solution: 

VL1 -2 DNA solution prepared in the second step PGR, 10 |.il; 
-^0 VL3Y-4 DNA solution prepared in the second step PGR. 10 pi: 

oligonucleotide primer VL5R 80 pmol: 

oligonucleotide primer VLTERM, 80 pmol: 

25 mM dNTPs cocktaiL 20 \.v\\ 

10 X Pfu buffer 20 pi: 
-'5 Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °G for 2 minutes. The sample was then heated using 
the following thermal cycle: 94/*G for 1 minute, 55 °C for 1 minute and 72 °G for 2 minutes. This cycle was repeated 
30 times. Subsequently the reaction solution was incubated at 72 °G for 10 minutes. 



50 



VL-KF 



A fusion of the VL1-2 DNA fragment and VL3F-4 DNA fragment described above was prepared using PGR. This 
fragment is hereinafter referred to as "VL-KF DNA fragment". The following PGR reaction conditions were used: 
55 Gomposition of the reaction solution: 

VL1 -2 DNA solution prepared in the second step PGR, 10 pi: 
VL3F-4 DNA solution prepared in the second step PGR, 10 ^il: 
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oligonucleotide primer VL5R 80 pmol; 
oligonucleotide primer VLTERM, 80 pmol; 
25 mM dNTPs cocktail, 20 mI; 
10 X Pfu buffer 20 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 "C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 'C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

The amplified VL-KY and VL-KF DNA fragments amplified by PGR in this way were extracted with phenol. The 
DNA was then precipitated using 100% ethanol. The DNA - (approximately 20-30 mQ was electrophoresed on a 5% 
(w/v) polyacrylamide gel. The gel was stained with 1 MQ/nnl of ethidium bromide, such that the DNA fragments were 
visible when viewed under UV light. The DNA fragments detected in this way where excised from the gel with a razor 
blade and electro-eluted from the acrylamide gel using a Centriruter [Amicon] equipped with Centricon 10 [Amiconj. 

The construction of a plasmid carrying VL-KY or VL-KF DNA fragment is outlined in Figure 8. 

The VL-KY and VL-KF DNA obtained in this way was further purified by phenol extraction, followed by ethanol 
precipitation. A portion of the DNA (approximately 1 mQ) was then digested with the 10 units of restriction enzymes 
Xhol and Xbal, at 37°C, using a compatible restriction buffer supplied with the enzymes. 

A portion (1 mQ) of plasmid pME IBS DNA[Hara.T and Miyajima. A.. (1992), EMBOJ., 11, 1875] was also digested 
with the restriction enzymes Xho1 and Xbal . The resulting DNA was treated with calf intestine alkaline phosphatase 
(hereinafter abbreviated as "CIP": Takara Shuzo] in order to remove any 5' phosphate groups. A portion (100 ng) of 
the dephosphorylated pMEiSS plasmid DNA was ligated to 0.5 ^9 of each of the Xba-1 . Xhol digested VL-KY and 
VL-KF DNA fragments. Ligation was carried out using a ligation kit [Takara Shuzo], and the ligation product was trans- 
formed into E. CO// strain DHScx [Gibco-BRL| by electroporation. 

Specifically, 50 of competent cells were thawed and mixed with 5 mI of the ligation mix. The mixture was trans- 
ferred into an electroporation cuvette [BioRad]. One pulse of 25nF 1 SkV and 200 Q was applied. After the pulse, the 
cells were resuspended in 1 ml of SOC medium. The cell suspensions were transferred into a sterile tube and incubated 
at 37°C for 1 hour. The resulting cells were plated onto LB plates containing 50 |.ig of ampicillin. 

Restriction analysis of plasmid DNA contained in transformant colonies was carried out, to identify plasmids con- 
taining the DNA insert of interest. Specifically, plasmid DNA was prepared from an overnight culture of transformant 
cells by the method given in Working Example 4, section 4. Plasmid DNA was digested with the original restriction 
enzymes, (Xhol and Xbal in the present Example) in order to confirm that a fragment of the correct size had been 
cloned. 

All ligation reactions^ transformation and analysis of transformants, detailed hereinafter were carried out using the 
methodology outlined above, except where specifically indicated. 

Plasmid pHicKY2-58 was identified containing the VL-KY DNA fragment and plasmid pH)cKF2-19 was identified 
containing the VL-KF DNA fragment. The fragments in both cases were inserted downstream of the SRa promoter in 
pMEiSS, in the correct orientation for expression of the immunoglobulin protein product. 

3) Construction of plasmid pHfcRY2-10 and plasmid pHkRF2-52 

Using DNA from the plasmids pHicKY2-58 DNA and pHicKF2-1 9 DNA as a template, two further expression vectors 
were constructed. 

a) First step PCR 

The outline of the first step PCR is shown in Figure 9. 
VLR5' 

A DNA fragment was prepared encoding a secretion signal sequence, the FRL^ region, the CDRL^ region and 
FRL2 region (in which the lysine residue at position 45 was substituted for an arginine residue). This fragment is herein 
referred to as the "VLR5' DNA fragment". The PCR reaction conditions were as follows: 
Composition of the reaction solution: 

plasmid pHkKY2-58 DNA, 1 ^g; 
oligonucleotide primer VL5R 80 pmol: 
oligonucleotide primer VLRN, 80 pmol: 
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25 mM dNTPs cocktail, 20 nl; 
lOx Pfu buffer, 20 pi; 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 



VLR3'Y 

10 

A DNA fragment was prepared encoding the FRLg region (in which the lysine residue at position 45 was substituted 
for an arginine residue), the CDRLg region, the FRL3 region (in which position 87 was a tyrosine residue), the FRL4 
region and a Ck region. This fragment is herein referred to as the "VLR3'Y DNA fragment". The PGR reaction conditions 
were as follows: 
^5 Composition of the reaction solution 



plasmid pHk:KY2-58 DNA, 1 |,ig; 
oligonucleotide primer VLRR 80 pmol; 
oligonucleotide primer VLTERM, 80 pmol: 
20 25 mM dNTPs cocktail. 20 pi: 

lOx Pfu buffer 20 pi: 

Pfu DNA polymerase [Stratagene), 10 units. 



Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 



VLR3'F 



30 A DNA fragment was prepared encoding the FRL2 region (wherein the lysine residue of position 45 was substituted 

for an arginine residue ), the CDRL2 region, the FRL3 region (wherein position 87 was a phenylalanine residue), CDRL3 
region, FRL4 region and the Ck region. This fragment is herein referred to as the "\/LR3'F DNA fragment". The PCR 
reaction conditions were as follows: 
Composition of the reaction solution: 

35 

plasmid pHicKF2-19 DNA, 1 pg: 
oligonucleotide primer VLRP 80 pmol: 
oligonucleotide primer VLTERM, 80 pmol: 
25 mlVI dNTPs cocktail, 20 \x\\ 
40 lOx P\u buffer 20 yvV. 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 ""C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 

45 30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

The \/LR5', VLR3'Y and VLR3'F DNA fragments amplified by PCR in this way were extracted with phenol. The 
DNA was then precipitated using 100% ethanot. The DNA (20-30 |.ig) was electrophoresed on a 5% (w/v) polyacrylamide 
gel. The gel was stained with 1 pg/ml of ethidium bromide, such that the DNA fragments were visible when viewed 
under UV light. The DNA fragments detected in this way were excised from the gel with a razor blade and electro- 

50 eluted from the acrylamide gel using a Centriruter [Amicon] equipped with Centricon 10 [Amiconj. The eluted DNA was 
concentrated by a centrifugation step at 7,500 x g for approximately 1 hour followed by ethanol precipitation. The final 
DNA product in each case was dissolved in 50 yv\ of distilled water 
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b) Second step PCR 

The outline of the second step PCR is shown in Figure 10. 
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VL-RY 

A fusion of the VLR5' DNA fragment and VLR3'Y DNA fragment described above (liereinafter referred to as "VL- 
RY DNA fragment") was prepared using PGR under the following conditions. 
5 Composition of the reaction solution: 

VLR5* DNA solution prepared in the first step PGR, 10 |.il; 
VLR3'Y DNA solution prepared in the first step PGR, 10 ^1; 
oligonucleotide primer VL5R 80 pmol: 
10 oligonucleotide primer VLTERM, 80 pmol; 

25 mM dNTPs cocktail, 20 pi; 
10 X Pfu buffer, 20 mI; 

Pfu DNA polymerase [Stratagene], 10 units. 

'5 Specifically, the reaction solution was initially heated at 94 °G for 2 minutes. The sample was then heated using 

the following thermal cycle: 94 °C for 1 minute. 55 "C for 1 minute and 72 °G for 2 minutes. This cycle was repeated 
30 times. Subsequently the reaction solution was incubated at 72 °C for 10 minutes. 



20 



VL-RF 

A fusion of the VLR5' DNA fragment and VLR3'F DNA fragment described above (hereinafter referred to as "VL- 
RF DNA fragment") was prepared using PGR under the following conditions: 
Composition of the reaction solution: 

25 VLR5' DNA solution prepared in the first step PGR, 10 i^ii: 

VLR3*F DNA solution prepared in the first step PGR, 10 ^il: 

oligonucleotide primer VL5R 80 pmol: 

oligonucleotide primer VLTERfVI, 80 pmol: 

25 mM dNTPs cocktail. 20 ^1: 
00 iOx Pfu buffer 20^1: 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °G for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute. 55 **G for 1 minute and 72 °G for 2 minutes. This cycle was repeated 
05 30 times. Subsequently the reaction solution was incubated at 72 °C for 10 minutes. 

. The VL-RY and VL-RF DNA fragments amplified by PGR in this way were extracted with phenol. The DNA was 
then precipitated using 100% ethanol. The DNA {20-30 pig) was electrophoresed on a 5% (w/v) polyacrylamide gel. 
The gel was stained with 1 pg/mt of ethidium bromide, such that the DNA fragments were visible when viewed under 
(JV light. The DNA fragments detected in this way were excised from the gel with a razor blade and electro-eluted from 
■^0 the acrylamide gel using a Centriruter [Amicon] equipped with Centricon 1 0 [Amicon]. The eluted DNA was concentrated 
by a centhfugation step at 7,500 x g for approximately 1 hour followed by ethanol precipitation. The final DNA product 
in each case was dissolved in 50 |„il of distilled water 

The construction of a plasmid carrying VL-RY or VL-RF DNA fragment is outlined in Figure 11. 
The VL-RY and VL-RF DNA obtained in this way was further purified by phenol extraction followed by ethanol 
-^5 precipitation. The DNA (1 |.ig) was then digested with the restriction enzymes Xho1 and Xbal . 

A portion (1 pg) of plasmid pME18S DNA [Hara, T and Miyajima. A. supra] was also digested with the restriction 
enzymes Xhol and Xbal . The resulting DNA was treated with CIP. A portion (200 ng) of the dephosphorylated pME 1 8S 
plasmid DNA was ligated to 0.5 |.ig of each of the Xba-1. Xhol digested VL-RY and VL-RF DNA fragments. Ligation 
was carried out using a ligation kit [Takara Shuzo], and the ligation product was transformed into E. co// strain DH5a. 
50 Restriction analysis of plasmid DNA contained in transformant colonies was carried out, as described above, to 

identify plasmids containing the DNA insert- of interest. Plasmid pHK-RY2-10 was identified containing the VL-RY DNA 
fragment and plasmid pHk:RF2-52 was identified containing the VL-RF DNA fragment. The fragments in both cases 
were inserted downstream of the SRc/ promoter in pMEiSS, in the correct orientation for expression of the immu- 
noglobulin protein product. 
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4) V rification of the nucleotide s quences 

The DNA inserts of the plasmids pHfcKY2-58, pHicKF2-19, pHicRY2-10 and pHK-RF2-52 were sequenced. The 
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primers used in the sequencing process were SHKF-4, SHKF-5, SHKF-6, SHKF-1 2, SHKR-1 3. SHKF-11 , SHKF-2 and 
SHKR-3, described above. In addition, three new primers were synthesised; 

PMEF2; (SEQ ID No. 153); 
SHKF-14; (SEQ ID No. 154): and 
PMER2: (SEQ ID No. 155). 

DN A sequencing was performed using the dideoxynucleotide chain termination method [Sanger, F. S. etaL (1977) 
Proc. Natl. Acad. Sci. USA 74:5463]. Prior to sequencing, the plasmid DNA template was isolated from the host cells 
by alkaline-SDS lysis [Sambrook, J. et al., supra] and the DNA purified using caesium chloride centrifugation [Sam- 
brook, J. et al., ibid.]. 

Specifically, a portion of purified plasmid DNA (1 |jg) was dissolved in 16 )il of redistilled water. The solution was 
mixed with 2 mI of mM EDTA and 2 [i\ of 2 N sodium hydroxide (NaOH), then incubated at room temperature for 5 
minutes. A portion (4 |.il) of 10 M ammonium acetate solution and 100 \a\ of 100% ethanol were then added and mixed, 
and the mixture was placed on dry ice for 10 minutes. The DNA in the solution was then recovered by centrifugation 
at 1 5:000 rpm for 5 minutes. The pellet obtained was washed with 80 % (v/v) ethanol and dried under reduced pressure. 
The dried DNA was dissolved in 7 |.il of redistilled water and used for as a template for sequencing. 

The nucleotide sequencing reaction was performed using the 7-Dea2a-Sequenase kit, Version 2.0, Kit for dCTP 
[Amershamj. The whole of the plasmid solution (7 was added to 1 pmol of a primer and 1 pi of reaction buffer 
(provided in the kit). The mixture was incubated at 65 °C for 2 minutes. The plasmid DNA was allowed to anneal with 
the primer by gradually cooling the mixture to room temperature. The DNA labelling reaction was carried out using 
[a^2p|(jQjp [Amersham], following the protocol provided with the kit. The reaction product was analysed by gel elec- 
trophoresis on a 5 % (w/v) polyacrylamide gel containing 8 M urea in TBE buffer [100 mM Tris, 100 mM boric acid, 
1mM EDTA, pH8.3]. The gel was dried, and the DNA sequence was identified by autoradiography 

The sequence of the DNA insert of plasmid pHicKY2-58 is shown in SEQ ID No. 77. This nucleotide sequence 
contains an open reading frame, which encodes a polypeptide chain having the sequence defined in SEQ ID No. 78. 

The sequence of the DNA insert of plasmid pHk:KF2-19 is shown in SEQ ID No. 79. This nucleotide sequence 
contains an open reading frame, which encodes a polypeptide chain having the sequence defined in SEQ ID No. 80. 

The sequence of the DNA insert of plasmid pHkRY2-10 is shown in SEQ ID No. 81. This nucleotide sequence 
contains an open reading frame, which encodes a polypeptide chain having the sequence defined in SEQ ID No, 82. 

The sequence of the DNA insert of plasmid pHk:RF2-52 is shown in SEQ ID No. 83. This nucleotide sequence 
contains an open reading frame, which encodes a polypeptide chain having the sequence defined in SEQ ID No. 84. 

EXAMPLE 6 

Construction of expression vectors for hunnanised versions of CH11 H chain 
1) Preparation of the primers 

The following DNA fragments were synthesised using PGR: 

DNA (SEQ ID No. 85) coding for the polypeptide chain (SEQ ID No. 86) of HyiH chain, an H chain of the humanised 
anti-human Fas antibody CH1 1 : and 

DNA (SEQ ID No. 87) coding for the polypeptide chain {SEQ ID No. 88) of H^M chain, an H chain of the humanised 
anti-human Fas antibody CH 11 . 

Twenty-two primers were synthesised for the PGR, as follows: 

(VH1P: (SEQ ID No. 156): 
(VHSP: (SEQ ID No. 157): 
VHSN: (SEQ ID No. 158): 
VH2P: (SEQ ID No. 159): 
VH2N: (SEQ ID No. 160): 
VH3P: (SEQ ID No. 161): 
VH3N: (SEQ ID No. 162): 
VH4P: (SEQ ID No. 163): 
VH4N: (SEQ ID No. 164): 
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VHAPAPX; (SEQ ID No. 1 65): 
VHAPAN; (SEQ ID No. 166): 
VHTERM; (SEQ ID No. 167): 
HUMFR2P; (SEQ ID No. 168); 
HUMFR2N; (SEQ ID No. 169): 
MOUFR2P; (SEQ ID No. 170); 
MOUFR2: (SEQ ID No. 171); 
GTOSP; (SEQ ID No. 172); 
GTOSN; (SEQ ID No. 173): 
TCVVAP; (SEQ ID No. 174): 
TCVVNI; (SEQ ID No. 175): 
ME18P: (SEQ ID No. 176): and 
VH06; (SEQ ID No. 178). 

2) Construction of plasmid pMEC22 

An expression vector was constructed for a humanised CH11 chain, in a nnuiti stage process. Initially, a vector 
containing the carboxyl terminus (hereinafter referred to as the "C-terminus") of the constant region of the H chain of 
human IgM was constructed 

MEC 

A DNA fragment was prepared encoding the C-terminal amino acid sequence of the H chain of human IgM. This 
fragment is hereinafter referred to as "MEC DNA fragment". The construction is outlined in Figure 1 2. The PGR reaction 
conditions were as follows: 
Composition of the reaction solution: 

plasmid pHHI -5 DNA. 1 ng: 
oligonucleotide primer VHAPAPX, 80 pmol; 
oligonucleotide primer VHTERM. 80 pmol: 
dNTPs cocktail. 20 pi: 
lOx Pfu buffer 20 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 ^C for 1 minute, 55 °C for 1 minute and 72 'C for 2 minutes. This cycle was repeated 
30 times. Subsequently the reaction solution was incubated at 72 °C for 10 minutes. 

The MEC DNA fragment amplified by PGR in this way was extracted with phenol. The DNA was then precipitated 
using 1 00% ethanol. The DNA (20 - 30 ^g) was electrophoresed on a 5% (w/v) polyacrylamide gel. The gel was stained 
with 1 Mg/nnI of ethidium bromide, such that the DNA fragments were visible when viewed under UV light. The DNA 
fragment detected in this way was excised from the gel with a razor blade and electro-eluted from the acrylamide gel 
using a Gentriruter [Amicon] equipped with Gentricon 1 0 [Amicon], The eluted DNA was concentrated by a centrif ugation 
step at 7,500 x g for approximately 1 hour, followed by ethanol precipitation. The final DNA product was dissolved in 
50 pi of distilled water. 

The construction of a plasmid carrying MEG DNA fragment is outlined in Figure 13. 

The MEC DNA was further purified by phenol extraction followed by ethanol precipitation. The DNA (1 pg) was 
then digested with the restnction enzymes Xhol and Xbal. 

• A portion (1 pg) of plasmid pME18S DNA [Hara, T and Miyajima, A., supra] was also digested with the restriction 
enzymes Xho1 and Xba1 . The resulting DNA was treated with CIP A portion ( 1 00 ng) of the dephosphorylated pME 1 8S 
plasmid DNA was ligated to0.5]iigof the Xba-1, Xhol digested MEC fragment. Ligation was carried out using a ligation 
kit [Takara Shuzo], and the ligation product was transformed into E. co// strain JM109 [Takara Shuzoj. 

Restriction analysis of plasmid DNA contained in transformant colonies was carried out, to identify a plasmid con- 
taining the DNA insert of interest. Plasmid pMEC22 was obtained, in which MEC DNA was inserted downstream of 
SRa promoter in pMEl8S in the correct orientation for expression of the immunoglobulin protein product. 
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3) Construction of plasmid pMEHC20 
a) First st p PCR 

5 The outline of the first Step PCR is shown in Figure 14. 

MSEC 

A DNA fragnnent was prepared encoding a secretion signal sequence and the N-terminus of the FRHi region. This 
10 fragment is hereinafter referred to as the "MSEC DNA fragnnent". The following PCR reaction conditions were used: 
Composition of the reaction solution: 

plasmid pCR3-H1 23 DNA, 1 ^g: 
oligonucleotide primer VHSN, 80 pmol; 
'5 oligonucleotide primer VH1R 80 pmol; 

25 mM dNTPs cocktail 20 pi; 
I0x Pfu buffer 20 pi: 

Pfu DNA polymerase [Stratagene], 10 units. 

20 Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 

the following thermal cycle: 94 '^C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 
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VH1 

A DNA fragment was prepared encoding the FRHi region and the N-terminus of the CDRH, region. This fragment 
is hereinafter referred to as "VH1 DNA fragment". The following PCR reaction conditions were used: 
Composition of the reaction solution: 

30 plasmid pHHI -5 DNA, 1 ^9: 

oligonucleotide primer VHSR 80 pmol: 

oligonucleotide primer VH2N, 80 pmol: 

25 mM dNTPs cocktaiL 20 ^1: 

lOx Pfu buffer. 20 j^il: 
3S Pfu DNA polymerase [Stratagenej. 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for minutes. The sample was then heated using the 
following thermal cycle: 94 ^C for 1 minute, 55 'C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 30 
times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 
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VH2 



A DNA fragment was prepared encoding the CDRH, region, the C-terminus of the FRH2 region and the N-terminus 
of the CDRH2 region. This fragment is hereinafter referred to as "VH2 DNA fragment". The following PCR reaction 
-^5 conditions were used: 

Composition of the reaction solution: 

plasmid pCR3-H123 DNA, 1 ^g: 
oligonucleotide primer VH2P 80 pmol: 
50 oligonucleotide primer VH3N, 80 pmol: 

25 mM dNTPs cocktaiL 20 mI: 
lOx Pfu buffer 20 ^il: 

Pfu DNA polymerase jStratagene], 10 units. 

55 Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 

the following thermal cycle: 94 ''C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 "^C for 10 minutes. 
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VH3 



A DNA fragment was prepared encoding the N-terminus of the CDRHj region, the FRH3 region and the CDRH3 
region. This fragment is hereinafter referred to as the "VH3 DNA fragment". The following PGR reaction conditions 
were used; 

Composition of the reaction solution: 



plasmid pHH1-5 DNA, 1 pg; 
oligonucleotide primer VH3R 80 pmol; 
fo oligonucleotide primer VH4N, 80 pmol; 

25 mM dNTPs cocktail, 20 ^1: 
10x Pfu buffer 20^1; 

Pfu DNA polymerase [Stratagene], 10 units. 



/5 



Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 



VH4 

A DNA fragment was prepared encoding the CDR-3 region, the FR-4 region and the N-termlnus of the constant 
region of the H chain. This fragment is hereinafter referred to as the "VH4 DNA fragment". The following PGR reaction 
conditions were used: 
Composition of the reaction solution: 

plasmid pHH1 -5 DNA, 1 ^g; 
oligonucleotide primer \/H4P 80 pmol: 
oligonucleotide primer VHAPAN, 80 pmol: 
25 mM dNTPs cocktail, 20 pi: 
lOx Pfu buffer. 20^1: 

Pfu DNA polymerase [Stratagene], 10 units. 



Specifically, the reaction solution was Initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 ^'C for 1 minute, 55 °C for 1 minute and 72 °G for 2 minutes. This cycle was repeated 

2S 30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

The MSEC, VHT VH2, VH3 and VH4 DNA fragments amplified by PGR in this way were extracted with phenol. 
The DNA was then precipitated using 100% ethanol. The DNA (20-30 Mg) was electrophoresed on a 5% (w/v) poly- 
acrylamlde gel. The gel was stained with 1 M9/nnl of ethidium bromide, such that the DNA fragments were visible when 
viewed under UV light. The DNA fragments detected In this way were excised from the gel with a razor blade and 

■^0 electro-eluted from the acrylamlde gel using a Centriruter [Amlcon] equipped with Centrlcon 10 [Amicon]. The eluted 
DNA was concentrated by a centrifugatlon step at 7,500 x g for approximately 1 hour followed by ethanol precipitation. 
The final DNA product In each case was dissolved in 50 mI of distilled water. 

b) Second step PGR 

45 

The second step PGR is outlined in Figure 15. 



VHS12 



A fusion of the MSEC, VH1 and VH2 DNA fragments, described above, was prepared using PGR. This fragment 
is hereinafter referred to as "VHS12 DNA fragment". The following PGR reaction conditions were used: 
Composition of the reaction solution: 



MSEC DNA solution prepared In the first step PGR. 10 ^il 
VH1 DNA solution prepared In the first step PGR, 10 pi: 
VH2 DNA solution prepared In the first step PGR. 10 |.il: 
oligonucleotide primer VH1P 80 pmol: 
oligonucleotide primer VH3N, 80 pmol: 
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25 mM dNTPs cocktail, 20 ^1; 
lOx Pfu buffer, 20 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated • 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

VH34 

A fusion of the VH3 DNA fragment and the VH4 DNA fragment, described above, was prepared using PGR. This 
fragment is hereinafter referred to as the "VH34 DNA fragment". The following PGR reaction conditions were used: 
Composition of the reaction solution: 

VH3 DNA solution prepared in the first step PGR, 10 |il; 
VH4 DNA solution prepared in the first step PGR, 10 ^1; 
oligonucleotide primer VH3P, 80 pmol: 
oligonucleotide primer VHAPAN, 80 pmol: 
25 mM dNTPs cocktaiL 20^1: 
10x Pfu buffer 20 

Pfu DNA polymerase [Stratagene]^ 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °G for 1 minute, 55 °G for 1 minute and 72 °G for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 "G for 10 minutes. 

The resulting VHS 1 2 and VH34 DNA fragments were extracted with phenol. The DNA was then precipitated using 
100% ethanoL The DNA (20-30 |.tg) was electrophoresed on a 5% (w/v) polyacrylamide gel. The gel was stained with 
1 \.\g/m\ of ethidium bromide, such that the DNA fragments were visible when viewed under U V light. The DNA fragments 
detected in this way were excised from the gel with a razor blade and electro-eluted from the acrylamide gel using a 
Gentrtruter [Amicon] equipped with Centncon 10 [Amicon], The eluted DNA was concentrated by a centrifugation step 
at 7,500 x g for approximately 1 hour, followed by ethanol precipitation. The final DNA product in each case was 
dissolved in 50 pi of distilled water. 

c) Third step PGR 

The third step PGR is outlined in Figure 16. 
VHS1234 

A fusion of the \/HS12 DNA fragment and the VH34 DNA fragment, described above, was prepared using PGR. 
This fragment is hereinafter referred to as the "VHS1234 DNA fragment". The following PGR reaction conditions were 
used: 

Composition of the reaction solution: 

VHS12 DNA solution prepared in the second step PGR, 10^1: 
\/H34 DNA solution prepared in the second step PGR, 10 
oligonucleotide primer VH 1 P 80 pmol: 
oligonucleotide primer VHAPAN, 80 pmol: 
25 mM dNTPs cocktail, 20 i^il: 
lOx Pfu buffer 20 pi: 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °G for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °G for 1 minute, 55 ''G for 1 minute and 72 °G for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 ^C for 10 minutes. 

The resulting VHS1234 DNA fragment was extracted with phenol. The DNA was then precipitated using ethanol. 
The DNA (20 -30 pg) was electrophoresed on a 5% (w/v) polyacrylamide gel. The gel was stained with 1 ^ig/m\ of 
ethidium bromide, such that the DNA fragments were visible when viewed under UV light. The DNA fragment detected 



39 



EP0 866 131 A2 

in this way was excised from the gel with a razor blade and electro-eluted from the acrylamide gel using a Centriruter 
[Anriicon] equipped with Centricon 10 [Annicon]. The eluted DNA was concentrated by a centrifugation step at 7,500 x 
g for approximately 1 hour, followed by ethanol precipitation. The final DNA product was dissolved in 50 mI of distilled 
water. 

5 The construction of a plasmid carrying VHS1234 DNA is outlined an Figure 17. 

The VHS1234 DNA obtained in this way was further purified by phenol extraction followed by ethanol precipitation. 
The DNA was then digested with the restriction enzymes Xho1 and Apal . 

A portion (1 ^g) of plasmid pMEC22 DNA was also digested with the restriction enzymes Xhol and Apal, and 
then dephosphorylated with CIR A portion of the dephosphorylated pMEC22 plasmid DNA (100 ng) was ligated to 0.5 
'0 jig, of the Xhol -Apal digested VHS1234 DNA fragment. Ligation was carried out using a ligation kit [Takara ShuzoJ 
and the product of the ligation transformed into E. co// strain JM109 [Takara Shuzo]. 

Restriction analysis of plasmid DNA contained in transformant colonies was carried out, to identify plasmids con- 
taining the DNA insert of interest. Plasmid pMEHC20 was obtained, containing the VHS1234 DNA fragment. This 
fragment was inserted downstream of the SRa promoter in pMHC22, In the correct orientation for expression of the 
'5 immunoglobulin protein product. 

4) Construction of plasmid pHFR3 and plasmid pHFR4 

a) First step PGR 

20 

The outline of the first step PGR is shown in Figure 18. 
HUMFR5' 

2S A DNA fragment was prepared encoding a secretion signal sequence, the FRH, region, the CDRH^ region, and 

the FRH2 region (in which the amino acid residues of positions 38 to 44 had been replaced by arginine, glutamine, 
alanine, proline, glycine, glutamlne and glycine residues). The fragment is hereinafter referred to as the "the HUfVIFRS' 
DNA fragment". The PGR reaction conditions were as follows: 
Gomposition of the reaction solution: 

30 

plasmid pMEHG20 DNA, 1 ^g: 
oligonucleotide primer VH16, 80 pmol: 
oligonucleotide primer HUMFR2N, 80 pmol: 
25 mM dNTPs cocktail, 20 ^il: 
35 iOx Pfu buffer 20 mI: 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was Initially, heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 "C for 1 minute. 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
■^0 30 times. Subsequently, the reaction solution was incubated at 72 °G for 10 minutes. 

HUMFR3* 
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A DNA fragment was prepared encoding the FRH2 region (in which the ammo acid residues of positions 38 to 44 
had been replaced by arginine, glutamlne, alanine, proline, glycine, glutamlne and glycine residues), the CDRH2 region, 
the FRH3 region, the CDRH3 region, the FRH4 region and the N-terminus of the constant region of the H chain. This 
fragment is hereinafter referred to as the "HUMFR3' DNA fragment". The PGR reaction conditions were as follows: 
-Gomposition of the reaction solution: 

50 plasmid pMEHG20 DNA, 1 pg; 

oligonucleotide primer VHOG, 80 pmol: 

oligonucleotide primer HUMFR2P 80 pmol: 

25 mM dNTPs cocktail, 20 ^1: 

IOx Pfu buffer 20 ^1: 
55 Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °G for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
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30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 
MOUFR5' 

A DNA fragment was prepared encoding a secretion signal sequence, the FRH^ region, the CDRH^ region, and 
the FRHg region (in which the amino acid residues of positions 38 to 44 had been replaced by lysine, glutamine, alanine, 
histidine, glycine, lysine and serine residues). This fragment is hereinafter referred to as the "MOUFRS' DNA fragment". 
The PGR reaction conditions were as follows: 
Composition of the reaction solution: 

plasmid pMEHC20 DNA, 1 |ag: 
oligonucleotide primer VH1P, 80 pmol; 
oligonucleotide primer MOUFR2N, 80 pmol; 
25 mM dNTPs cocktail, 20 
10x Pfu buffer, 20 ^1; 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using the 
following thermal cycle: 94 ="0 for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 30 
times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

MOUFR3' 

A DNA fragment was prepared encoding the FRH2 region (in which the amino acid residues of positions 38 to 44 
had been replaced by lysine, glutamine, alanine, histidine, glycine, lysine and serine residues), the CDRH2 region, the 
FRH3 region, the CDRH3 region, the FRH4 region, and the N-terminus of the constant region of the H chain. This 
fragment is hereinafter referred to as the "MOUFR3' DNA fragment". The PGR reaction conditions were as follows: 
Composition of the reaction solution: 

plasmid pMEHG20 DNA, 1 ^g: 
oligonucleotide primer VH06, 80 pmol: 
oligonucleotide primer MOUFR2P 80 pmol: 
25 mM dNTPs cocktail, 20 pt; 
lOx Pfu buffer 20 mI; 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °G for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

The HUMFR5V HUMFR3', MOUFR5' and MOUFR3' DNA fragments were extracted with phenol. The DNA was 
then precipitated using 100% ethanol. The DNA (20-30 ng) was electrophoresed on a 5% (w/v) polyacrylamide gel. 
The gel was stained with 1 yig/(r\\ of ethidium bromide, such that the DNA fragments were visible when viewed under 
UV light. The DNA fragments detected in this way were excised from the gel with a razor blade and electro-eluted from 
the acrylamide gel using a Centriruter [Am icon] equipped with Centricon 1 0 [Amicon]. The eluted DNA was concentrated 
by a centrifugation step at 7,500 x g for approximately 1 hour followed by ethanol precipitation. The final DNA product 
in each case was dissolved in 50 ^il of distilled water. 

b) Second step PCR 

The second step PCR is outlined in Figure 19. 
HUMFR2 

A fusion of the HUMFR5' and HUMFR3' DNA fragments, described above, was prepared using PGR. This fragment 
is hereinafter referred to as the "HUMFR2 DNA fragment". The PCR reaction conditions were as follows: 
Composition of the reaction solution: 

HUMFR5' DNA solution prepared in the first step PCR, 10 ^1: 
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HUMFR3' DNA solution prepared in the first step PGR, 10 jal; 
oligonucleotide primer VHIR 80 pmol; 
oligonucleotide primer VH06, 80 pmol: 
25 mM dNTPs cocktail. 20 
lOx Pfu buffer. 20 pi; 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute. 55 ''C for 1 minute and 72 °C for 2 minutes. This cycle was repealed 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

MOUFR2 

A fusion of the MOUFR5' and MOUFR3' DNA fragments described above (hereinafter referred to as the -MOUFR2 
DNA fragment") was prepared using PGR under the following conditions. 
Gomposition of the reaction solution: 

MOUFR5' DNA solution prepared in the first step PGR, 10 ^1: 
MOUFR3' DNA solution prepared in the first step PGR, 10 |.il: 
oligonucleotide primer VHIR 80 pmol: 
oligonucleotide primer VH06, 80 pmol: 
25 mM dNTPs cocktail, 20 |.il: 
lOx Pfu buffer 20 mI: 

Pfu DNA polymerase [Stratagene), 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °G for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

The HUMFR2 and MOUFR2 DNA fragments were extracted with phenol. The DNA was then precipitated using 
ethanoL The DNA (20-30 Mg) was electrophoresed on a 5% (w/v) polyacrylamide gel. The gel was stained with 1 pg/ 
ml of ethidium bromide, such that the DNA fragments were visible when viewed under UV light. The DNA fragments 
detected in this way were excised from the gel with a razor blade and electro-eluted from the acrylamide gel using a 
Centriruter [Amicon) equipped with Centricon 10 [Amicon]. The eluted DNA was concentrated by a centrifugation step 
at 7,500 X g for approximately 1 hour followed by ethanol precipitation. The final DNA product in each case was 
dissolved in 50 yi\ of distilled water 

The construction of a plasmid carrying the HtJMFR2 DNA fragment and the MOUFR2 DNA fragment is outlined 
in Figure 20. 

The HUMFR2 and MOUFR2 DNA fragments obtained in this way were further purified by phenol extraction followed 
by ethanol precipitation. The DNA was then digested with the restriction enzymes Xho 1 and Bglll. 

A portion (1 ^ig) of plasmid pMEHC20 DNA was also digested with the restriction enzymes Xhol and Bg1lL and 
then dephosphorylated with GIR A portion (100 ng) of the dephosphorylated plasmid pMEHC20 DNA was ligated to 
O S^ig of each of the Xhol and Bglll digested HUMFR2 or MOUFR2 DNA fragments. Ligation was carried out using 
a ligation kit [Takara Shuzo] and the product of the ligation transformed into E. co// strain JM109 [Takara ShuzoJ. 

Restriction analysis of plasmid DNA contained in transformant colonies was carried out, to identify plasmids con- 
taining the DNA insert of interest. Plasmid pHFR3, containing the HUMFR2 DNA fragment and plasmid pHFR4, con- 
taining the MOUFR2 DNA fragment were obtained. 

5) Construction of plasmid pMECWS 

Plasmid pMEGW5 was constructed by PGR using DNA from plasmid pMEG22 as a template for the PGR reaction. 
The PGR process is outlined in Figure 21. 

a) First step PGR 

HHC1 

A DNA fragment was prepared representing the 5'-terminal region of the DNA insert of plasmid pMEC22. This 
fragment is hereinafter referred to as the "HHG DNA fragment". The PGR reaction conditions were as follows: 
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Composition of the reaction solution: 

plasmid pMEC22 DNA, 1 ^g. 
oligonucleotide primer ME18P, 80 pmol; 
5 oligonucleotide primer GTOSN, 80 pmol; 

25 mM dNTPs cocktail, 20 ^1: 
lOx Pfu buffer, 20 

Pfu DNA polymerase [Stratagene], 10 units. 

10 Specifically, the reaction solution was initially heated at 94 *C for 2 minutes. The sample was then heated using 

the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °0 for 10 minutes. 
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HHC2 

A DNA fragment was prepared corresponding to an internal region of the DNA insert of plasmid pMEC22. This 
fragment is hereinafter referred to as1he "HHC2 DNA fragment" The PGR reaction conditions were as follows: 
Composition of the reaction solution: 

20 plasmid pMEC22 DNA, 1 mq: 

oligonucleotide primer GTOSP 80 pmol: 

oligonucleotide primer TCVVNT 80 pmol: 

25 mM dNTPs cocktail 20 ^l: 

lOx Pfu buffer 20 ^il: 
25 Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 ""C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 
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HHC3 



A DNA fragment was prepared representing the 3'-terminal region of the DNA insert of plasmid pMEC22. This 
fragment is hereinafter referred to as the "HHC3 DNA fragment". The PGR reaction conditions were as follows: 
35 Composition of the reaction solution: 

plasmid pMEC22 DNA, 1 
oligonucleotide primer TCVVAP 80 pmol: 
oligonucleotide primer VHTERM, 80 pmol: 
-^0 25 mM dNTPs cocktail, 20 pi: 

lOx Pfu buffer 20 \x\. 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially, heated at 94 °C for 2 minutes. The sample was then heated using 
-^5 the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 °C for 10 minutes. 

The HHC1, HHC2 and HHC3 DNA fragments thus obtained were extracted with phenol. The DNA was then pre- 
cipitated using 100% ethanol. The DNA (20-30 ng) was electrophoresed on a 5% (w/v) polyacrylamide gel. The gel 
was stained with 1 ^g/ml of ethidium bromide, such thai the DNA fragments were visible when viewed under UV light. 
so The DNA fragments detected in this way were excised from the gel with a razor blade and electro-eluted from the 
acrylamide gel using a Centriruter [Amicon] equipped with Centricon 10 [Amicon]. The eluted DNA was concentrated 
by a centnfugation step at 7,500 x g for approximately 1 hour followed by ethanol precipitation. The final DNA product 
in each case was dissolved in 50 j.il of distilled water 

55 B) Second step PCR 

The second step PCR is outlined in Figure 22. 
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HHC1-2 

A fusion of the HHC1 DNA fragment and HHC2 DNA fragment was prepared using PGR, The DNA fragment is 
hereinafter referred to as the "HHC1-2 DNA fragment". The PGR reaction conditions were as follows: 
Gomposition of the reaction solution: 

HHGl DNA solution prepared in the first step PGR. 10 |i!: 
HHG2 DNA solution prepared in the first step PGR, 10 mI: 
oligonucleotide primer ME18P, 80 pmol; 
oligonucleotide primer TCVVN, 80 pmol; 
25 mM dNTPs cocktail, 20 fjl: 
lOx Pfu buffer, 20 ^1: 

Pfu DNA polymerase [Stralagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 "C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 "G for 1 minute. 55 °C for 1 minute and 72 °G for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 "^C for 10 minutes. 

The HHC1-2 fragment thus obtained was extracted with phenol. The DNA was then precipitated using ethanol. 
The DNA (20-30 pg) was electrophoresed on a 5% (w/v) polyacrylamide gel. The gel was stained with 1 i^ig/ml of 
ethidium bromide, such that the DNA fragments were visible when viewed under UV light. The DNA fragment detected 
in this way was excised from the gel with a razor blade and electro-eluted from the acrylamide gel using a Gentriruter 
[Amicon] equipped with Gentricon 10 [Amicon). The eluted DNA was concentrated by a centrifugation step at 7,500 x 
g for approximately 1 hour, followed by ethanol precipitation. The final DNA product was dissolved in 50 i.il of distilled 
water. 

c) Third step PGR 

The third step PGR is outlined in Figure 23. 
HHC123 

A fusion of the HHC1-2 and HHC3 DNA fragments, described above, was prepared using PGR. The fragment is 
hereinafter referred to as "HHG12 DNA fragment". The PGR reaction conditions were as follows: 
Composition of the reaction solution: 

HHG3 DNA solution prepared in the first step PGR, 10 ^il: 
HHG1-2 DNA solution prepared in the second step PGR, 10 ^il: 
oligonucleotide primer ME18P 80 pmol: 
oligonucleotide primer VHTERM, 80 pmol: 
25 mM dNTPs cocktail, 20 fU: 
lOx Pfu buffer 20 ^1: 

Pfu DNA polymerase [Stratagene], 10 units. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repealed 
30 times. Subsequently the reaction solution was incubated at 72 °C for 10 minutes. 

The HHGl -2 fragment thus obtained was extracted with phenol. The DNA was then precipitated using ethanol. 
The DNA (20 -30 pg) was electrophoresed on a 5% (w/v) polyacrylamide gel. The gel was stained with 1 [ig/m\ of 
ethidium bromide, such that the DNA fragments were visible when viewed under UV light. The DNA fragment detected 
in this way was excised from the gel with a razor blade and electro-eluted from the acrylamide gel using a Gentriruter 
[Amicon] equipped with Gentricon 10 [AmiconJ. The eluted DNA was concentrated by a centrifugation step at 7,500 x 
g for approximately 1 hour followed by ethanol precipitation. The final DNA product was dissolved in 50 |al of distilled 
water 

The construction of a plasmid carrying HHGl 23 DNA is outlined in Figure 24. 

The HHGl 23 DNA obtained in this way was further purified by phenol extraction followed by ethanol precipitation. 
The DNA was then digested with the restriction enzymes Xhol and Xbal. 

A portion (1 fig) of plasmid pMEISS DNA [Hara, T and Miyajima, A., supra] was also digested with the restriction 
enzymes Xhol and Xbal, and then dephosphorylated with GIP. A portion (100 ng) of the dephosphorylated plasmid 
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pME18S DNA was tigated to0.5|ig of Xho1 and Xbal digested HMC123 DNA. Ligation was carried out using a ligation 
kit [Takara Shuzo] and the resulting DNA was transfornned into E. co// strain JM109 [Takara Shuzo]. 

Restriction analysis of plasmid DNA contained in transformant colonies was carried out, to identify plasnnids con- 
taining the DNA insert of interest. Plasnnid pMECWS was identified, containing the HHC123 DNA fragment. 

6) Construction of expression plasmids pH|Lil-l5-1 and plasmid pH)aM1-1 ncoding humanis d v rsions of th 
CH11 H chain 

The final expression plasmids. pH|iH5-1 and pH^iMI -1 , were constructed by combining DNA from plasmid pHFR3 
DNA, plasmid pHFR4 DNA and plasmid pMECWS DNA. The construction is outlined in Figure 25. 

The HFR3 DNA fragment was prepared as follows A portion (30 |ig) of plasmid pHFR3 DNA was digested simul- 
taneously with the restriction enzymes Apa1 and Xho1 . The products of the digestion were separated by 5% (w/v) 
polyacrylamide gel electrophoresis. The gel was stained with 1 [.yg/m\ of ethidium bromide, such that the DNA fragments 
were visible when viewed under UV light. The DNA fragment of interest detected in this way having a size of about 
950 bp was excised from the gel with a razor blade and electro-eluted from the acrylamide gel using a Centriruter 
[Amicon] equipped with Centricon 10 [Amicon]. 

The HFR4 DNA fragment was prepared as follows. A portion (30 pg) of plasmid pHFR3 DNA was digested simul- 
taneously with the restriction enzymes Apal and Xho1. The products of the digestion were separated by 5% (w/v) 
polyacrylamide gel electrophoresis. The gel was stained with 1 \.ig/m\ of ethidium bromide, such that the DNA fragments 
were visible when viewed under UV light. The DNA fragment of interest detected in this way having a size of about 
950 bp was excised from the gel with a razor blade and electro-eluted from the acrylamide gel using a Centnruter 
[Amicon] equipped with Centricon 10 [Amicon]. 

A portion 1 \.ig of DNA of plasmid pMECWS was digested with the restriction enzymes Xhol and Apal, and then 
dephosphorylated with CI P. A portion (100 ng) of the dephosphorylated plasmid pMECW5 DNA was ligated to 0.5 |.ig 
of each of the HFR3 DNA or HFR4 DNA fragments prepared above. The ligation was carried out using a ligation kit 
[Takara Shuzo] and the product of the ligation reaction was transformed into E. co// strain DH5a. 

Restriction analysis of plasmid DNA contained in transformant colonies was carried out, to identify plasmids con- 
taining the DNA insert of interest. Plasmid pHjuH5-1 was identified, containing the HFR3 DNA fragment. Plasmid 
pHfiMI-l was identified, containing the HFR4 DNA fragment. 

7) Verification of nucleotide sequences 

The DNA inserts of the plasmids pH).iH5-1 and pHpMI-l were sequenced. The primers used in the sequencing 
process were ME18P (SEQ ID No. 176) and VH06 (SEQ ID No. 178), described above, in addition to 8 newly synthe- 
sised primers. These were: 

ME1BRV: (SEQ ID No. 177): 
VH05: (SEQ ID No. 179): 
VH07: (SEQ ID No. 180): 
VHOB: (SEQ ID No. 181): 
VH01: (SEQ ID No. 182); 
VH02: (SEQ ID No. 183); 
VH03: (SEQ ID No. 184); and 
VH04: (SEQ ID No. 185). 

DNA sequencing was performed using the dideoxynucleotide chain termination method [Sanger F, S. et aL, supra]. 
Prior to sequencing, the plasmid DNA template was isolated from the host cells by alkaline-SDS lysis [Sambrook, J. 
et al., supra] and the DNA purified using caesium chloride [Sambrook, J. el al., ibid.]. 

Sequence analysis confirmed that the sequence of the DNA insert of pHmH5-1 encodes the polypeptide defined 
in SEQ ID No. 86. The sequence of the DNA insert of pHfaMI -1 encodes the polypeptide defined in SEQ ID No. 88. 

EXAMPLE 7 

Expression of the genes coding for the subunits of humanised versions of CH11 in COS-7 cells 

Humanised H chain DNA and humanised L chain DNA, constructed above, was expressed in the COS-7 cell line, 
a cell line derived from monkey kidney The expression plasmids for the humanised H chains and the humanised L 
chains were transfected into COS-7 cells by electroporation, using the gene transfection apparatus ECM600 M (BTX). 
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COS-7 cells [American Type Culture Collection No. CRL-1 651 ] were cultured in a 225 cm^ culturing flask [Sumitomo 
Bakelite). The cells were grown to a semi-confluent state in Dulbecco's modified Eagle minimum essential medium 
(hereinafter abbreviated as "DMEM"; Nissui Seiyaku) containing 10 % foetal bovine serum [CSLJ. The medium was 
removed and the COS-7 cells were treated with 3 ml of trypsin-EDTA solution [Sigma Chemicals Co.] at 37°C for 3 
minutes. The cells were harvested by centrifugation at 800 rpm for 2 minutes and then washed twice with phosphate 
buffer [0.02 % (w/v) potassium chloride (KCI). 0.02 % (w/v) potassium dihydrogenphoshate (KH2PO4), 0.8 % (w/v) 
sodium chloride (NaCI), 1.15 % (w\v) disodium hydrogenphosphate (Na2HP04); hereinafter referred to as "PBS(-) 
buffer": Nissui Seiyaku]. The washed COS-7 cells were adjusted to a density of 4x10^ cells, ml with PBS(-) buffer to 
produce a COS-7 cell suspension. 

In parallel, plasmtd DNA was prepared from the H chain expression plasmtds and the L chain expression plasmids, 
using a plasmid Maxiprep kit [MaxiPrep DNA Purification Kit; Promega]. A portion (40pg) of DNA from each of a heavy 
chain expression plasmid and a light chain expression plasmid was mixed in a single tube, and then precipitated with 
1 00% ethanol. The combinations of heavy and light chain DNA mixtures are defined below. The DNA was resuspended 
in 40 Ml of PBS(-) buffer. The resulting plasmid mixture (40 ^1) was mixed with 500 mI of the COS-7 cell suspension (2 
X 10^ cells), prepared above. 

The mixture was transferred to an electroporation cuvette having an electrode interval of 4 mm [BioRad], and then 
loaded in an electroporation apparatus. Electroporation was then used to introduce the plasmid DNA of interest into 
the COS-7 cells, using a pulse of 150 V, 900 After electroporation, the cell-DNA mixture was resuspended in 20 
ml of DMEM containing 10 % foetal bovine serum, then transferred to a 75 cm^ culturing flask [Sumitomo Bakelite]. 
The cells were incubated in 75 % CO2 at 37 "^C for 24 hours. The culture supernatant was removed and the cells were 
washed with serum-free DMEM medium. A portion (20 ml) of fresh serum-free DMEM medium was added and the 
cells were cultured in 7.5 % CO2 at 37 °C for 24 hours. The supernatant was then recovered 

COS-7 cells were transfected with the following plasmids or plasmid combinations, using the above procedure. 
The supernatant was recovered in each case. 

(A) : pMEIBS 

(B) : pHnM1-1 and pHk:KY2-58 

(C) : pH^MI-l andpHs:KF2-19 

(D) : pHmM1-1 and pHh:RY2-10 

(E) ; pHmM1-1 and pHk:RF2-52 

(F) : pHmH5-1 and pHh:KY2-58 

(G) : pH|.iH5-1 andpHKKF2-19 

(H) : pHmH5-1 and pHicRY2-10 

(I) : pHpHS-l and pHjcRF2-52 

TEST EXAMPLE 1 

Detection of the humanised anti-human Fas antibodies 

The humanised anti-human Fas antibodies produced by the present invention were identified by Western blotting. 
This method involves the separation of proteins by SDS-polyacrylamide gel electrophoresis (hereinafter referred to as 
"SDS-PAGE"), followed by transfer to a nitrocellulose membrane. The transferred protein can then be identified by 
cross reaction with antibodies. 

1) Separation by SDS-PAGE 

A portion (1 ml) of the culture supernatant obtained in Working Example 7 was dialysed against 5 litres of pure 
water using a dialysis tube with the exclusion limit of 12,000 to 14.000 daltons. The dialysis was carried out at 4 °C 
for 15 hours. The resulting solution was dried under vacuum using a centrifuge-concentrator [CC-101; Tomy Seiko]. A 
portion (10 mO of sample buffer [2 % (w/v) SDS (electrophoresis grade: BioRad), 5 % (v/v) |i-mercaptoethanol (Sigma 
Chemicals Co.), 10% (v/v) glycerol, 0.1 % (w/v) bromophenol blue] was added, after which the mixture was heated at 
100 °C for 5 minutes to produce an electrophoresis sample. The electrophoresis sample obtained was loaded on an 
SDS-PAGE (4 to 20 % gradient gel: Iwaki Glass), and run at 20 mA, constant current, at room temperature for 1 hour 

2) Transf r and immobilisation of the proteins 

Once the electrophoresis had been performed, the proteins were transferred from the gel to a nitrocellulose mem- 
brane [Transblot Transfer Membrane: BioRad] using the semi-dry blotting method [Towbin. H., et a/.. (1979), Proc. 
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Natl. Acad. Sci. USA, 75, 4350]. The specific apparatus and conditions used were as follows: 



Transfer buffer: 



20 mM Tris, 150 mM glycine, 
10 % (v/v) methanol; 

Manufactured by Iwaki Glass (TF03-050); 
4 °C, 0.2 A (constant current), 1 hour 



Blotting apparatus; 
Running conditions: 



SDS-PAGE and Western blotting were perfornned in duplicate, under identical conditions, resulting In two identical 
nitrocellulose membranes. One membrane was analysed to detect the H chain and the other analysed to detect the L 
chain. 

3) Antibody detection 

After the Western transfer, the nitrocellulose membranes were immersed in an aqueous solution of 20 mM Tris- 
HCI buffer (pH 7.5) with 500 mM sodium chloride [NaCI] (hereinafter referred to as "TBS") containing 3 % (w/v) gelatin 
[Nippon BioRad]. The membranes were shaken gently at room temperature for 1 hour (the procedure is hereinafter 
referred to as "blocking"). 

Detection of the H chains of the humanised antibodies was carried out using a peroxidase-labelled anti-human 
IgM H chain antibody [Peroxidase-conjugated AffiniPure Goat Anti-Human IgM, Fc5|j Fragment Specific: Jackson 
Immuno-research Laboratory]. After blocking, the nitrocellulose membranes were removed from the blocking solution 
and shaken in 10 ml of buffer (TBS solution containing 1 .% (w/v) gelatin) containing 5 pi of the labelled anti-human 
IgM H chain antibody at room temperature for 4 hours. The nitrocellulose membranes were then removed and immersed 
in 20 ml of TBS solution containing 2 % (v/v) Tween 20 [BioRad], then washed by gently shaking at room temperature 
for 20 minutes. This wash was repeated. The washed nitrocellulose membranes were then blot-dried with paper towels. 

Cross reactivity between the antibody and the proteins on the membrane was detected via the peroxidase activity 
conjugated to the antibody 

Residual peroxidase activity on the membrane was detected using an ECL Western Blotting System [Amersham]. 
More specifically, the substrate in this system emits light during a chemical reaction under the catalytic action of per- 
oxidase. The light emission may be detected using an ECL Mini Camera [Amersham] and instant film [Type 667; 
Polaroid]. The proteins remaining in the gel were silver-stained [Oakley er a/., (1980), Anal. Biochem, 105, 361 et seq\. 
The pictures taken were compared with the silver-stained gels to identify the protein bands that were specifically bound 
to the antibody. 

Detection of the L chains of the humanised antibodies was carried out using a peroxidase-labelled anti-human 
IgM L chain antibody [Peroxidase-Labelled Monoclonal Antibody to Human Kappa Light Cham HP6156; Kilkeguard 
and Perry Laboratory]. After blocking, the nitrocellulose membranes were removed from the blocking solution and 
shaken in 10 ml of buffer (TBS solution containing 1 % (w/v) gelatin) containing 10 ^il of the labelled anti-human IgM 
L chain antibody at room temperature for 4 hours. The nitrocellulose membranes were then removed and immersed 
in 20 ml of TBS solution containing 0,05 % (v/v)Tween 20 and washed by gently shaking at room temperature for 20 
minutes. This wash was repeated. The washed nitrocellulose membranes were then blot-dried with paper towels. 

As with the detection of the humanised H chains, any proteins reacting with the antibody were detected using ECL 
Western Blotting System [Amersham), The cross reaction was followed by the production of light, detected via photo- 
graphic film. The pictures taken were compared with the silver-stained gels to identify the protein bands that were 
specifically bound to the antibody 

Use of the antibody specific to the human H chain resulted in the detection of a band of approximately 78,000 
daltons in the following: samples (B), (C), (D), (E), (F)^ (G), (H) and (I) of Working Example 7. These samples all derive 
from COS-7 cells transfected with either pHpMI-l or pHpHS-l 

Use of the antibody specific to the human L chain resulted in the detection of a band of approximately 25,000 
daltons in the following: samples (B), (C), (D), (E), (F), (G), (H) and (I) of Working Example 7. These samples all derive 
from COS-7 cells transfected with either plasmid pHicKY2-58, plasmid pHK-KF2-19, plasmid pHicRY2-10 or plasmid 
pHh:RF2-52. 

TEST EXAMPLE 2 

Determination of the binding activity of the anti-Fas antibodies to Fas antigen 

The ability of the humanised anti-Fas antibodies of the present invention to bind the Fas antigen was assayed by 
the ELISA technique. This method involves the preparation of a soluble human Fas fusion protein, followed by an 
assay to detect binding of the antibody to the soluble protein. 
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1) Expression of a soluble human Fas antig n fusion prot in 

In order to produce a soluble human Fas antigen, an expression vector for a fusion protein was constructed, 
consisting of the extracellular domain of the human Fas antigen and the extracellular domain of mouse inlerleukin-3 
5 receptor. This protein is hereinafter referred to as the human Fas fusion protein". 

DNA encoding the human Fas fusion protein was prepared by PGR, as follows; 

a) Template DNA 

'0 Plasmid DNA from two plasmids was used in the PGR reaction, to generate a human Fas fusion protein. The first 

plasmid was plasmid pMElSS-mFas-AIC [Nishimura, Y etaL, (1995), J. Immunol., 154, 4395], which encodes a fusion 
protein of the extracellular domain of mouse Fas antigen [Watanabe-Fukunaga. R., et aL, (1992), J. Immunol., 148, 
I274et seq.Jand the extracellular domain of mouse interleukin-3 receptor [Gorman. D.. etai., (1990), Proc. Natl. Acad. 
Sci. USA 87, 5459 et seq., Hara. T and Miyajima, A.. (1992), EMBO J, 77, 1875]. The other plasmid, pCEV4. carries 

'5 cDNA encoding the human Fas antigen [Itoh, N., et af., (1991), Gell. 56, 233]. 

b) Preparation of the primers 

Four nucleotide primers were prepared for PGR. The sequences prepared were: 

20 

N1: (Seq. ID No. 186); 
G3N; (Seq. ID No. 187): 
N3N: (Seq. ID No. 188): and 
CTN2:(Seq. ID No. 189). 

25 

c) First step PGR 

The outline of the first step PGR is shown in Figure 26. 
00 HFAS 

A fragment of DNA was prepared encoding the extracellular domain of the human Fas antigen. This fragment is 
herein referred to as the "HFAS DNA fragment". The PGR process was carried out using the LA PGR Kit (Takara 
Shuzo], under the following conditions. 
05 Composition of the reaction solution: 

plasmid pCEV4 DNA, 20 ng: 
oligonucleotide primer N1 , 0.5 pg: 
oligonucleotide primer G3N, 0.5 ng: 
■^0 dNTPmix, 25mI: 

10 x LA PGR buffer 25 

LA Taq polymerase [Takara Shuzo], 12.5 units. 

The final volume of the solution was made up to 250 |.il with redistilled water. The dNTP mix. 10 x LA PGR buffer 
and LA Taq polymerase were provided in the kit. 

Specifically, the reaction solution was initially heated at 94 °G for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute. 55 for 1 minute and 72 ^C for 2 minutes. This cycle was repeated 
30 times. Subsequently the reaction solution was incubated at 72 ""G for 10 minutes. 

50 MAIC 

A DNA fragment was prepared coding for the extracellular domain of mouse interleukin-3 receptor. This fragment 
is hereinafter referred to as the "MAIG DNA fragment". The PGR process was carried out using the LA PGR Kit [Takara 
Shuzo|, under the following conditions. 
55 Composition of the reaction solution: 

plasmid pME18S-mFas-AIG DNA, 20 ng: 
oligonucleotide primer N3N, 0.5 pg: 
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oligonucleotide primer CTN2. 0.5 |ag; 

dNTP mix. 25^1; 

10xLA PGR buffer, 25^1; 

LA Taq polymerase [Takara Shuzo], 12.5 units. 

The final volume of the solution was made up to 250 pi with redistilled water. The dNTP mix, 10 x LA PGR buffer 
and LA Taq polymerase were provided in the kit. 

Specifically, the reaction solution was initially heated at 94 °G for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °G for 1 minute, 55 "G for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently, the reaction solution was incubated at 72 ""C for 10 minutes. 

The HFAS DNA and MAIG DNA fragments amplified after PGR were extracted with phenol. The DNA was then 
precipitated using 100% ethanol. The DNA fragments (20-30 |.ig) were electrophoresed on a 5% (w/v) polyacrylamide 
gel. The gel was stained with 1 ^ig/ml of ethidium bromide, such that the DNA fragments were visible when viewed 
under UV light. The DNA fragments detected in this way were excised from the gel with a razor blade and electro- 
eluted from the acrylamide gel using a Gentriruter [Amicon] equipped with Genlricon 10 [Amicon]. The eluted DNA was 
concentrated by a centrifugation step at 7=500 x g for approximately 1 hour followed by ethanol precipitation. The final 
DNA product was dissolved in 20 |.tl of distilled water. 

d) Second step PCR 

The outline of the second step PGR is shown in Figure 27. 
FASAIC 

A DNA fragment was prepared encoding a human Fas fusion protein. The fragment is hereinafter referred to as 
the "FASAIC DNA fragment". The PCR process was carried out using the LA PCR Kit [Takara Shuzo], under the 
following conditions. 
Composition of the reaction solution: 

HFAS DNA solution prepared in the first step PGR, 20^1: 

MAIG DNA solution prepared in the first step PGR, 20 m': 

oligonucleotide primer N1 0.5 f-ig; 

oligonucleotide primer CTN2, 0.5 pg: 

DNTP MIX, 25 pi: 

lOx LA PCR buffer 25 pi; 

LA Taq polymerase [Takara ShuzoJ, 12.5 units. 

The final volume of the solution was made up to 250 pi with redistilled water. The DNTP MIX, 10 x LA PCR buffer 
and LA Taq polymerase were provided in the kit. 

Specifically, the reaction solution was initially heated at 94 °C for 2 minutes. The sample was then heated using 
the following thermal cycle: 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 2 minutes. This cycle was repeated 
30 times. Subsequently the reaction solution was incubated at 72 °C for 10 minutes. 

The FASAIC DNA fragment amplified by PGR in this way was extracted with phenol. The DNA was then precipitated 
using 100% ethanol. The DNA fragment (20-30 pg) was electrophoresed on a 1% (w/v) agarose gel. The gel was 
stained with 1 pg/ml of ethidium bromide, such that the DNA fragment was visible when viewed under UV light. The 
DNA fragment detected in this way were excised from the gel with a razor blade and electro-eluted from the agarose 
gel using a Gentriruter [Amicon) equipped with Gentricon 10 [Amiconj. The eluted DNA was concentrated by a centrif- 
ugation step at 7,500 x g for approximately 1 hour, followed by ethanol precipitation. The final DNA product was dis- 
solved in 50 Ml of distilled water. 

The construction of a plasmid carrying FASAIC DNA fragment is outlined in Figure 28. 

The FASAIC DNA obtained in this way was further purified by phenol extraction followed by ethanol precipitation. 
The DNA was then digested with the restriction enzymes EcoRI and Xbal. 

A portion (2 pg) of plasmid pMEl 8S-mFas-AIC DNA was digested with the restriction enzymes EcoRI and Xbal . 
The products of the digestion were separated by electrophoresis on a 0.8 % (w/v) agarose gel. The gel was stained 
with 1 pg/ml of ethidium bromide, such that the DNA fragments were visible when viewed under UV light. A DNA band 
of approximately 3,000 bp was excised with a razor blade to recover the DNA. 

A portion of the digested pME18S-mFas-AIG DNA obtained above was ligated to a portion of the EcoRI and Xbal 
digested FASAIC DNA. The ligation was carried out using a ligation kit, and the ligation product was transformed into 
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F. CO// strain DH5a. 

Restriction analysis of plasmid DNA contained in transformant colonies was carried out, to identify plasnnids con- 
taining the DNA insert of interest. Plasmid phFas-AIC2 was identified containing the FASAtC DNA fragment (encoding 
a human Fas fusion protein) inserted downstream of SRa promoter in the correct orientation for expression of the 
immunogtobulin polypeptide. 

) Expression in COS-7 cells 

The expression plasmid obtained above for the human Fas fusion protein was transfected into COS-7 cells by 
electroporation using the gene transfection apparatus ECM600 M (BTX). 

COS-7 cells [American Type Culture Collection No. CRL- 1 65 1 ] were cultured in a 225 cm2 culturing flask [Sumitomo 
Bakelite]. The cells were grown to a semi-confluent state in DMEM containing 10 % foetal bovine serum [CSL]. The 
medium was removed and the COS-7 cells were treated with 3 ml of trypsin-EDTA solution [Sigma Chemicals Co.| at 
37'*C for 3 minutes. The detached cells were harvested by centrifugation at 800 rpm for 2 minutes and then washed 
twice with PBS(-) buffer [Nissui Seiyakuj. The washed cells were adjusted to a density of 4x10® cells/ml with PBS(-) 
buffer to produce a COS-7 cell suspension. 

In parallel, 100 ^.ig of phFas-AIC2 plasmid DNA was prepared using a plasmid MaxiPrep kit [MaxiPrep DNA Puri- 
fication Kit: Promega). The DNA was precipitated with I007o ethanol and then suspended in 100 ^1 of PBS(-) buffer. 
The plasmid solution (1 00 pi) was mixed with 500 |.il of COS-7 cells, prepared above (equivalent to 2 x 10® cells). The 
mixture was transferred to an electroporation cuvette having an electrode interval of 4 mM distance [BioRad], and then 
loaded in an electroporation apparatus Electroporation was then used to introduce the plasmid DNA of interest into 
the COS-7 cells, using a pulse 150 V-900 ^iF 

After electroporation, the cell-DNA mixture was resuspended in 20 ml of DMEM containing 10 % foetal bovine 
serum, then transferred to a 75 cm^ culturing ffask [Sumitomo Bakelite) The cells were incubated in 7.5 % COo at 37 
°C for 24 hours. The culture supernatant was removed and the cells were washed with serum-free DMEM medium. A 
portion (20 ml) of fresh serum-free DMEM medium was added and the cells were cultured in 7.5 % CO2 at 37 °C for 
24 hours. The supernatant was then recovered 

2) Assay for the binding ability to Fas antigen by ELISA 

The ability of the humanised antibodies to bind the Fas antigen was assayed by the ELISA method, as follows. 

The supernatant of the COS-7 cell culture (prepared in section 1 , above) was mixed with 50 mM carbonate-bicar- 
bonate buffer (pH 9 5) in the ratio of (1 : 5). A portion of the mixture (50 |il) was added to each well of a a 96-yell EIA 
plate (3690. bottom area 0.16 cm^; Cosier) and incubated at 4 ^C overnight, to allow adsorption of the human Fas 
fusion protein to the surface of the wells. After adsorption, each well was washed with PBS (-) buffer containing 0.05 
7o Tween 20 (EIA grade: BioRad, hereinafter referred to as "PBS-T"). 

SuperBlock Blocking Buffer [Pierce, Inc.] was made up in PBS, and 50 pi of this buffer was added to each well. 
The plate was incubated at room temperature lor 2 hours in order to effect blocking. The wells were washed again with 
PBS-T 

A 50 Ml sample of each of the diluted culture supernatants prepared in Working Example 7 was added to each well 
and incubated at 37 °C for 2 hours. The wells were then washed with PBS-T. A portion (50 |.il) of peroxidase-labelled 
goat anti-human IgM monoclonal antibody [Jackson Immuno-research Laboratory], diluted at 1 : 10,000 in PBS, was 
dispensed into each well and the plate incubated at 37 °C for 2 hours. After washing with PBS-T 50 of substrate 
solution [Peroxidase Substrate Set - ABTS; BioRad] was dispensed into each well, to initiate a colourimetric assay 

The ability of the humanised antibodies contained in the culture supernatants to bind to the human Fas antigen 
fusion protein was evaluated by reading the absorbance of each well at 405 nm and 492 nm with a microplate reader 
[Model 3550UV: BioRad]. The ratio of the absorbance at 405 nm and that at 492 nm allows the binding of IgM to the 
immobilised to be calculated. 

The results of the assay indicate that the humanised antibodies produced in samples (B), (C), (D). (E). (F), (G), 
(H) and (I) of Working Example 7 were capable of binding to the human Fas antigen fusion protein (Figures 29 and 30). 

TEST EXAIVIPLE 3 

Assay for apoptosis-inducing activity 

The culture supernatant samples prepared in Working Example 7 above were incubated with the human lym- 
phocyte cell line 'HPB-ALL', in order to determine the cytotoxic activity of the humanised antibodies contained in the 
supernatants. 
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HPB-ALL cells were grown in RPMI 1640 medium [Nissui Seiyaku] containing 20mM HEPES. 50 f.tM p-mercap- 
toethanol, 0.33% sodium bicarbonate [Sigma] and 10% foetal bovine serum [CSL], (hereinafter referred to as 'RPMI 
medium') in 5% COg at 37°C. HBP-ALL cells were harvested at logarithmic phase by centrifugation, at 800 RPM for 3 
minutes. The cell pellet was resuspended in RPMI medium at a density of 6 x 10^ cells, ml, producing a HBP-ALL cell 
suspension. 

Each of the culture supernatants prepared in Working Example 7, along with the mouse anti-human Fas antibody 
CH11 were diluted to the following concentrations: 250, 100, 25, 10, 2.5, 1, 0.25 and 0.1 ng/ml. A portion (50 of 
each dilution was mixed with 50 /.il of the HBP-ALL cell suspension (at 3 x 10^ cells/50 jil) in each well of a 96-well 
culture plate. The plate was incubated in 5% COg at 37°C for 2 hours. The absorbance at 450nm and 750 nm was 
measured, using a microplate reader Model 3550-U V [Bio-Rad Co]. The concentration of each sample was measured 
by the densitometric analysis of Western Blots, prepared as described in Test Example 1. 

The % survival of HBP-ALL cells was calculated using the following formula: 
Survival Rate (%) = (A-C)/(B-C)x 100 
Where: 

A = Number of cells remaining after incubation of CH11 or humanised antibody with HBP-ALL cells. 

B = Number of cells remaining after culture of HBP-ALL cells alone (no CH11 or humanised antibody). 

C = RPMI medium alone, without HBP-ALL cells (incubated for 20 hours, as A and B above). 

The results are presented graphically in Figure 31 . The EDgQ value, an index of the cytotoxic activity, was calculated 
in each case. ED50 represents the concentration of the IgM for which 50% of the cells survive. 
The results are as follows: 



Sample 


ED50 (ng/ml) 


B 


1.1 


C 


1.0 


D 


1.7 


E 


1.5 


G 


2.4 


1 


3.4 


CH11 


10.7 



The results indicate that the recombinant anti-Fas IgM molecules that lack the J chain have 3 to 10 times higher 
cytotoxic activity than CH11, which possesses the J chain. 
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Annex to the description 

SEQUENCE LISTING 



(1) GENERAL INFORMATION : 

(i) APPLICANT: 

(A) NAME: Sankyo Company , Limited 

(B) STREET: 5-1, Nihonbashi Honcho 3-chome, Chuo-ku 

(C) CITY: Tokyo 

(E) COUNTRY: Japan 

(F) POSTAL CODE (ZIP) : 103-8426 

(G) TELEPHONE: 81-3-5255-7111 

(ii) TITLE OF INVENTION: Humanized Anti-Human Fas Antibody 
(iii) NUMBER OF SEQUENCES: 189 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC - DOS /MS - DOS 

(D) SOFTWARE: Patentin Release #1.0. Version #1.30 (EPO) 

(vi) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: JP Hei 9-67938 

(B) FILING DATE: 21-MAR-1997 
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SZQ{JZl-JC£ LISTING 



(2) IMFCPJvlATIOM FOR SZQ XD MO: 1: 

5 

(i) SEQUENCE CMJi-R.^CTE R I ST ICS ; 

(A) LENGTH: 5 amino acids 
(3) TYPE : amino acid 
(C) STP^^j^tDEDhlESS : single 
10 (0) TOPOLOGY: linear 

(li) MOLZCULE TYPE: pronein 

(v) FP^GMEMT TYPE . incernal 

15 



(xi) SEQUENCE DESCPIPTIOM: SEQ ID MO: 1: 

20 

Asp Tyr Asn ^'^et Kis 
5 

(2) I^jr OPi^lATIOri FOR SEQ ID NO: 2: 

ii) -^ZQ'OEbiCE CHARACTERISTICS: 

(A)' LENGTH: 17 amino acids- 
(3) TYPE: amino acid 
iC) STRA^fDEDMESE : single 
(D) TOPOLOGY: linear 

30 

(II) MOLECULE TYPE: protein 
(■/) EPJ^GMEt^n TYPE: lacarnal 



(xl) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
40 Ty- lie Tyr Pro cyr Asn oiy Gly Tor Gly Tyr Asn Gin Lys Phe L/s 

Ser 

•2) r>VFOr<r'LATION for SEQ id NO: 3: 

SEQUENCE CHA-RACTERISTTCS : 
{A) LENGTH: 7 amino acids 
(5) TYPE : amino acid 

(C) STRJiJ'TDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TY?E: prccein 
(v) FRAGMENT TYPE: internal 



(1) 
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fxi; SEQUENCE DESCRI PTIOM : 5EQ ID NO- 3: 
Ser Tyr Tyr Ala Mec Asp Tyr 



(2; IMFO?>LATI0M FOR SEQ ID mq : a. 

(i) SEQUENCE CHAP_ACTERISTICS : 

(A) LENGTH: 16 amino acids 
(3) TYPE : amino acid 

(C) STR.A.WEDNESS . single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: procein 
(v/) rRAGMENT TYPE: internal 



20 

(xi) SEQUE?fCS DESCkIPTION: SEQ Id : 4: 

Arc 5er Ser Lys Ser Leu Va i His 3er Asa Gly Asn Thr Tyr Leu His 
5 10 15 

25 (2) IMFOPj-lA.TIOrJ FOP. SEQ 10 MO: 5: 

( 1 ) SEQUEi/CE ChJU^'ACTERISTICS : 

(A) LE^^GTH: 7 an-iao acids 

(B) TYPE : amino acid 

^0 (C) STP_"J^n:-CDNESS : single 

iD) TOPOLOGY, linear 

(ii) MOLECULE TYPE: procein 

;v) FRAGKENTT TYPE- incernal 



(:vi) SEQUENCE DESCPiPTIQM; SEQ ID KO : 5 

40 

Lys '/al Ser Asn Arg ?he Ser 
1 5 



{2) INFCPJ^LATICN FOR SEQ ID MO. 5: 

(i) SEQUENCE CH.AP-ACTE?. I ST I CS : 
(A) LENGTH: 9 amino acids 
50 {B) TYPE: amino acid 

(C) STP_Ai^rDEDMESS : single 

(D) TOPOLOGY: linear 



55 



ill) MOLECULE TYPE, protein 
(v) FPJ.G:viENT TYPE: mcernal 
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15 



(xi) SEQUENCE DESCP.IPTION : SEQ ID MO: 6: 

Ser Gin s=r Thr His Val Pro Pro Aia 

1 5 

(2) IMFOPJ-LA.TIOM FOR SEQ ID NO: 7; 

(i) SSQUEMCE CK-iRACTERISTICS : 

(A) LENGTH: 1773 base pairs 
;3) TYPE : nucleic acid 
(C) 5TR-^^fD£D^JESS : double 
JD) TOPOLOGY; linear 

(1.1} MOLECULE TYPE: cDHA cc ruRNA 

{ i i i ;* HY ?OTHETI CAL : MO 

(iv) .A^.^TI -SEHSE : NO 

^0 (vi) OP.tGIMAL SOURCE: 

; A ) OP. CAN I 3 M : iMu 3 m u s c u I u s 

[G) CELL TYPE: H/bridoma 

(H) CELL LINE: CHil 

25 { ix ; FEATURE : 

[A) MATIE/KEY: CDS 

(B) LOCATION 1. 1770 

(ix) FEATURE: 

( A ) > J Aj"4 E / :< E Y : (Ti a c p e p c L ci e 
(3) LOCATION' : 53 . . 17 70 

(iXj FEATURE: 

;a) MAME/KEY; sig^peccice 
fB) LOCATION : 1 . . 57 

35 



(xi) 5E0UEMCE DESCRIPTION: SEQ IC MO: 7: 

ATG GGA TGG AGC TOG ATC TTT CTC TTC CTC CTG T'CJi. GGA. ACT GCA OGC 4' 

Met Gly Ti-p Sar Trp lie Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

- 1 9 - 1 5 - 1 0 - 5 

•^5 GTC CAC TCT GAG GTC CAG CTT CAG CAG TCA GGA CCT GAG CTG GTG .^AA. 9^ 

y a 1 His Ser G i -j V'a 1 G 1 n L e u G In G 1 £ a r G 1 y Pro cS 1 u L e u 1 L y s 

i 5 10 

CCT GGG GCC TCA GTG .AAG ATA TCC TCC AJAG OCT ^CT GGA TAG ACA TTC 14^. 

50 Pro Gly Aia Ser Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Tlir Pne 

1 5 2 0 2 5 

ACT GAG TAG /AAC ATG CAG TGG GTG .v\G CAG AGC CAT GGA .A.AG AGC CTT IS; 

Thr Asp Tyr Asa Met His Trp Val Lys Gla Sar HIg Gly Lys Ser Leu 

55 -0 35 40 45 
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20 



ZAG TCn ATT C-GA TAT ATT TAT CCT TAC >Jk1 ZQT GGT ACT GGC TAC .^.^C 24 0 

Trp ll~ r-ly T^/r lie Tyr ?ro Tyr Asn Gly Oly Thr olv T/r A5n 

50 55 ' 

C'\G A-aG TTC XAG Av-^C .-_-.G GCC AC^ TTG ACT GTT GAC .^aAT TCC TCC AGC 2.?iJ 

Gin Lys ?he Lys Sev Lys Ala Thr: Leu Thr V5I Aso Asn Ser S = r 3er 

^5 70 ' 75 

ACh GCC TAC ATG GAG CTC CGC AGC CTG ACA TCT GAG GAC TCT GGA GTC 3 35 

Thr Ala Tyr Mec 31 vi Leu Arg Z=tr Leu Thr Ser Giu Asp Ser AI3 v=l 

30 S5 30 

TAT TAC TOT GCA AG A AGT TAC TAT GCT ATG GAC TAC TGG GGT C^_A GO A 2 34 

Tyr Tyr Cys Ala Arg Ser Tyr ^/r Aia Mec Asp T^yr Trp Gly Gia GLy 

^5 iOO 105 

ACC TC-. GTC ACC GTC TCC TC^^. GAG AGT CA.G TCC TTC CCA -JiJ>T GTC TTC 4 32 

Thr Ser Val Thr Vai Ger Ser Glu Ser Gin G«r ?he ?ro Asn V?,l Phe 

LIO 115 120 125 

CCC CTC GTC TCC TGC GAG AGC CCC CTG TCT GAT .AJ-.G ^„AT CTG GTG GCC -A'^O 

Fro Val Ser Cys Glu Ser Pro Leu Ser Asp Lys Asn Levi Val Ala 

130 135 140 

ATG GGC TGC CTA GCC C'-G GAC TTC CTG CCC AGC ACC ATT TCC TTC ACC 523 

:-ier Gly Cys Leu Ala Ar^ J\sp ?ne Leu Pro Ser Thr lie Ser Fhe Thr 

14 5 iSO 155 

TGG AAC TAC CAG AAC AAC ACT GAA GTC ATC CAG GGT ATC AG A ACC TTC SIC, 

Trp Asn Tyr Gin Asi- Asn Thr Gl.: Val He Gla .Jly He Arg Thr t-he 

ISO 1^5 1^0 

CCA ACA CTG AGG A-CA CGG GGC AAG TAC CTA GCC ACC TCC CAG GTG TTG 

jQ Pro Thr Leu Arc Thr Gly Gly Lys T\^r Leu Ala Thr Ser Gin V=i Leu 

175 180 185 

CTG TCT CCC A.VS AGC ATC CTT GA.Cs GGT TCA, GAT GA.A TAC CTG GTA TGC 

Leu Ser ? r: o L y Ser lie Leu Glu Gly Ser Asp C- 1 u Ty r Leu '\' ^ I C v s 

15':: l'J5 200 205 

35 

AAJi ATC <":AC TAC CGA CGC AAA AAC AGA GAT CTG CWT GTG CCC ATT C^IA 7 20 

L y s He Hi s T;/ r G 1 y G 1 y L y s A s a A r c Asp L e u H i -3 v'a 1 I- l* c He Pro 

210 215 220 

GCT GTC GCA !SAG ATG AAC CCC ^y^T GTA AAT GTG TTC GTC CCA CCA CGG 7^9 

40 Ala Val Ala Gl- Me- Asn Fro A^n Val Asr Vai Phe V=l ?ro Pro Arc^ 

2 2 5 2 3 0 2 ?. 5 

GAT GGC TTC TCT GGC CCT GC=^- CCA CGC AA.G TCT AAJ^ CTC ATC TGC GAG Sir. 

Asp Gly Ph.e 3'er Gly Pro Ala Pro Ar^ Lys Ser. Lys Leu He Cys Glu 

14 0 ■ •■ 2^5 2 50 



25 



45 



GCC ACG r-J\C TT-C ACT ' CCA AAA CCG ATC ACA GTA TCC TGG CTA AAG GAT So^ 
Ala Thr r^.^r^ p--:,^ ^hr 2ro Ly5^ Pro He Thr Val Ser Trp Leu Lys Asp 
1 Fi 5 - 2 5 0 2GS 



1 2 h 



L44 0 



50 
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30 



35 



GGG AAG CTC GTG GAA TCT GGC TTC ACC ACA GAT CCG GTG ACC ATC GAG 

Gly Lys Leu Val Glu Ser Gly Phe Thr Thr Asp Pro Val Thr He Glu 

270 275 2S0 2S5 

AAC AAA GGA TCC ACA CCC CAA ACG TAC AAG GTC ATA AGC ACA CTT ACC 

Asn Lys Gly Ser Thr Pro Gin Thr Tyr Lys Val He Ser Thr Leu Thr 
290 295 300 

ATC TCT GAA ATC GAC TGG CTG AAC CTG AAT GTG TAC ACC TGC CGT GTG 

He Ser Glu He Asp Trp Leu Asn Leu Asn Val Tyr Thr Cys' A.rg Val 
305 310 315 



GAT CAC AGG GGT CTC ACC TTC TTG AAG AAC GTG TCC TCC ACA TGT GCT 

15 Asp His Arg Gly Leu Thr Phe Leu Lys Asn Val Ser Ser Thr Cys Ala 
320 325 330 

GCC AGT CCC TCC ACA GAC ATC CTA ACC TTC ACC ATC CCC CCC TCC TTT 

Ala Ser Pro Ser Thr Asp He Leu Thr Phe Thr He Pro Pro Ser Phe 
20 340 345 

GCC GAC ATC TTC CTC AGC AAG TCC GCT AAC CTG ACC TGT CTG GTC TCA 

Ala Asp He Phe Leu Ser Lys Ser Ala Asn Leu Thr Cys Leu Val Ser 

350 355 360 365 



.AAC CTG OCA ACC TAT GAA ACC CTG AAT ATC TCC TGG GCT TCT CAA AGT 

Asn Leu Ala Thr Tyr Glu Thr Leu Asn He Ser Trp Ala Ser Gin Ser 

370 375 33 0 

GGT GAA CCA CTG GAA ACC AAA ATT AAA ATC ATG GAA AGC CAT CCC AAT 

Gly Glu Pro Leu Glu Thr Lys He Lys He Met Glu Ser His Pro Asn 

.3S5 390 395 



GGC ACC TTC AGT GCT AAG GGT GTG GCT AGT GTT TGT GTG GAA GAC TGG 
Gly Thr Phe Ser Ala Lys Gly Val Ala Ser Val O/s Val Glu Asp Tx-p 
400 4 05 410 



AAT AAC AGG AA.G GAA TTT GTG TGT ACT GTG ACT CAC AGG GAT CTG CCT 

Asn Asn Arg Lys Glu Phe Val O/s Thr Val Thr tlxs Arg Asp Leu Fro 

-^^ 415 420 425 

TCA CCA CAG AAG AAA TTC ATC TCA AAJ\ CCC AAT GAG GTG CAC AAA CAT 

Ser Pro Gin Lys Lys Phe He Ser Lys Pro Asn Glu Val His Lys His 

4 30 435 440 445 

45 

CCA. CCT GCT GTG TAC CTG CTG CCA CCA GCT CGT GAG CAA CTG AAC CTG 

Pro Pro Ala Val Tyr Leu Leu Pro Pro Ala Arg Glu Gin Leu Asn Leu 
450 455 460 

50 AGG GAG TCA GCC ACA GTC ACC TGC TTG GTG AAG GGC TTC TCT CCT GCA 

Arg Glu Ser Ala Thr Val Thr C/s Leu Val Lys Gly Phe Ser Pro Ala 

465 470 475 

GAC ATC AGT GTG CAG TGG CTT CAG AGA GGG CAA CTC TTG CCC CAA GAG 

55 Asp He Ser Val Gin Trp Leu Gin Arg Gly Gin Leu Leu Pro Gin Glu 

480 435 490 
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J^^.G TAT GTG ACC AGT GCC CCG ATG CCa GAG CCT GGG "-CC CCA C-GC TTC 

Lys T-y-r Va I Thr Ser Ala Pro ?'isc Pro Glu Pro Oly Ala Pro C-ly P'r.e 

455 500 305 

TAG TTT ACC C.^i.C AGC ATC CTG ACT GTG A-CA. GAG GAG G.A.A TGG ^.^^.C TCC 

Tyr Phe Thv His Ser lie Leu Thr Vai Thr Glu Glu Glu Trp A.sn Ser 

5L0 515 520 52 5 



GGA GAG ACC TAT ACC TGT GTT GTA GGC CA.C GAG GCC CTG CCA CAC CTG 

Gly Glu Thr Tv-'r Thr Cys Vai vai Gly His Glu Ala Leu Pro His Leu 
530 525 5^0 

GTG ACC GAC AGG ACC GTG GAC AA.G TCC ACT GGT pA.A CCC A-CA. CTG TAC 

Vai Thr Glu Arg Thr Vai Asp Lys Ser Thr Gly Lys ?roj Thr La\i Tyr 

545 550 555 



A_AT GTC TCC CTG ATC ATG TCT GAC ACA GGC GGC ACC TGC TAT 

Asn vai Sar Leu He Mec Ser Asp Thr Gly Gly rhr Oys 

^0 S60 5o5 570 

TGA 



35 



25 (2) lilFOPi-lATIOM rOP. SEQ ID MO: 3: 

(i) SEQUEMCH: CH_APA.CTERISTrCS : 
(A) LENGTH: 590 a-nino acids 
(&• TYPE: amino acid 
(D) TOPOLOGY: llnsar 

30 

(ii) yOLECULH TYPE: proceiri 

(:-:i) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

iMec Gly Trp Ser Trp lis Phe Leu Phe Leu Levi Ser Gly Thr Ala Gly 
-IS - 1 5 - i. 0 - 5 

Vai KLs Ser Glu Vai Gin Leu Gin Gin Ser Gly Pro Glu Leu Vai Lys 
1 5 10 

40 Pro Gly Ala Ser Vai Lys lie Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Asp Tyr As^n Mec His Trp Vai Lys Gin Ser His Gly Lys Ser Leu 

10 J5 40 45 

45 

Glu Trp Lie Sly Tyr lis 'IV r Pro T-/r Asn Gly Gly Tl-r. Gly T-y'r Asn 

50 55 €0 

Gin Lys Phe Lys Ssr Lys Ala Thr Leu Thr Vai Asp Asn Ser Ser Ser 
65 70 75 

50 

Thr Ala Tyr Mec Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Vai 
30 35 90 

Tyr Tyr Cys Ala Arg Ser Tyr Tyr Ala Met Asp Tyr Trp Gly Gin Gly 
55 9 5 100 105 
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Thr Ser Val Thr Val Ser Ser GIu Ser Gin Ser Phe Pro Asn Val Pne 
iiO 115 12C 125 

Pro Leu Val Ser O/s Glu Ser Pro Leu Ser Asp Lys Asn Leu Val Ala 
130 135 140 

Met Gly Cys Leu Ala Arg Asp Phe Leu Pro Ser Thr He Ser Phe Thr 
145 150 " 155 

Trp Asn Tyr Gin Asn Asn Thr Glu Val He Gin Gly Ila Arg Thr Phe 
160 1-65 170 

Pro Thr Leu Arg Thr Gly Gly Lys Tyr Leu Ala Thr Ser Gin Val Leu 
175 180 185 

Leu Ser Pro Lys Ser He Leu Glu Gly Ser Asp Glu Tyr Leu Val Cys 
190 195 200 205 

Lys He His Tyr Gly Gly Lys Asn Arg Asp Leu His Val Pro He Pro 
20 ' 210 215 .22 0 

Ala Val Ala Glu Met Asn Pro Asn Val Asn Val Phe Val Pro Pro Arg 

225 230 235 



15 



25 



30 



35 



40 



45 



50 



Asp Gly Phe Ser Gly Pro Ala Pro Arg Lys Ser Lys Leu He Cys Glu 
240 245 250 

Ala Thr Asn Phe Thr Pro Lys Pro He Thr Val Ser Ti-p Leu Lys Asp 
255 260 265 

Gly Lvs Leu Val Glu Ser Gly Phe Thr Thr Asp Pro Val Thr He Glu 
270 ' 275 280 285 

Asn Lys Gly Ser Thr Pro Gin Thr T^/r Lys Val He Ser Thr Leu Thr 
290 295 3 00 

He Ser Glu He Asp T t^p Leu Asn Leu Asn Val Tyr Thr Cys Arg Val 
305 ' 310 315 

Asp His Arg Gly Leu Thr Phe Leu Lys Asn Val Ser Ser Thr Cys Ala 
320 325 330 

Ala Ser Pro Ser Thr Asp He Leu Thr Phe Thr He Pro Pro Ser Phe 
3:15 340 345 

Ala Asc He Phe Leu Ser Lys Ser Ala Asn Leu Thr Cys Leu Val Ser 
350 " 355 350 365 

Asn Leu Ala Thr T^/r Glu Thr Leu Asn He Ser Tvp Ala Ser Gin Ser 
370 375 330 

Gly Glu Pro Leu Glu Thr Lys He Lys He Met Glu Ser His Pro Asn 
385 390 395 

Gly Thr Phe Ser Ala Lys Gly Val Ala Ser Val Cys Val Glu Asp Trp 
400 405 410 



55 
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Asn Asn Arg Lys Olu ?he Mai Cys Thr Va I Thr His Arg Aso ?r- 

415 :12C 425 

5=r Pro Gin Lys Lys ?he 11= Ser Lys Pro Asn GIu Vai His Lvs His 

-35 4^0 ' 445 

Pro Pro Aia Val Tyr Leu Leu Pro Pro Ala Arg Giu 3In Leu Asn Leu 

^50 .153 460 

Arg Glii Ser Ala Thr Val Thr Cys Leu V 5 1 Lys C-ly Phs Sar Pro AI3 

4b5 470 * 475 

Asp He Ser Va 1 Gin Trp Leu Gin Arg Gly Gin. Leu Leu Pro Gin Glu 

430 43S 430 

Lys Tyr Val Thr Ser Ala Pro Niec Pro Glu Pro Gly Aia Pro Gl- ?he 

^-95 500 505 

T-y-r Phe Thr Kis Ser He Leu Thr Val Thr Glu Giu Giu Trp Asn Ser 

20 '^10 -^5 520 525 

Giy Giu Thr Tyr Thr Cys Val Val Gly His Giu Ala Leu Pro His Leu 

530 5>S 540 



IS 



25 



30 



40 



Val Thr Glu Arg Thr Val Asp Lys Ser Thr Gly Lys Pro Thr Leu Tvr 

^-5 5=50 555 

Asn Val Ser Lau lie Mec Ser Asc Thr Giy Giy Thr Cys T-zr 

56 0 565 570 

( 2). ZN'FOPJ^l^.TION FCR SEQ ID vlO : 9 : 



( i ) SEQUENCE CH.AP^iCTERISTXCS : 

(A) LENGTH: 7 17 base pairs 

(B) TYPE, nucleic add 
35 (C) STP^J^CEDMESS : double 

(D) TOPOLOGY, linear 

iii) MOLECULE TYPE: cDNA r.c .'oPJ^fA 
{ 1 i i ) HYPOTHETICAL : MO 
(iv) AaST^I -SENSE : KO 



;vi) ORIGitVAL SOURCE: 

(A) ORGAiNISiM: tMu3 moscuius 
-^^ (G) CELL TYPE: Hybridofna 

(H) CELL LINE: CHI 1 

Ux) FEATURE: 

(A) ivA.ME/:<EY: CDS 
50 (B) LOCATTOX-:! .714 

;ix) FEATURE. 

(A) NA>'!E/KEY: mar^pepcide 
(3) LGeATION:53. .7 14 

55 

;lx) FEATURE: 
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(3) LOCATIOM: 1 . .57 



(xi) SEQUcNCS DESCRIPTION: 

ATG AAG TTG CCT GTT AGG CTG TTG 

M = c Lys Leu Pro v a I Arg Leu Leu 
-19 -15 

10 

TCC AGC AGT GAT GTT GTG ATG ACC 

S^r Ser 5er Asp Val Val Mec Thr 

1 5 

15 AGT CTT GGA GAT C:J^JK GCC TCC ATC 

Ssr Leu Gly Asp Gin Ala Ser lie 
15 20 



5EQ ID MO: 3: 

GTG CTG ATG TTC TGG ATT CCT GCT 

Val Leu 'i^lec ?h=a Trp lie Pro Ala 

-iO ' -5 

CJ^j^ AGT CCA CTC TCC CTG CCT GTC 

Gin Ser Pro Leu Ser Leu Pro Val 
10 

TCT TGC AGA TCT AGT A_^.G AGC CTT 

Ser Cys Arg Ser: Ser Lys Ser Leu 
25 



20 



25 



30 



35 



45 



50 



GTA CAC AGT .AAT GGA AAC ACC TAT TTA 0\T TGG TAC CTG C^.G .AAG CCA 

Vai His Ser Asn Gly Asp. Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro 

GGC CAG TCT CCA -Ai.G CTC CTG ATC TAC PJ\A GTT TCC AAC CGA TTT TCT 

Gly Gl:\ =?er: Pro Lys Leu L-u lie Tyr Lys Val Ser Asa Arg Phe Ser 
50 55 60 

GGG GTC CCA CAC AGG TTC AGT GGC AGT GGA TCA GGG AC^. GAT TTC ACa 

Gly Val Pro Asp Arg Phe S^r Gly S^r Giy Ser Gly Thr Asp Phe Thr 
65 70 75 

CTC ^G ATC AGC AGA GTG GAG GCT GAG GAT CTG GGA GTT TAT TTC TGC 

Leu Lys He Ser A r g Va 1 G 1 u Ala G 1 u A s p * L e u G 1 y V a 1. Ty r ? e C y s 
3 0 8 5 9 0 

TCT CA-A AGT ACA CAT GTT CCT CCG GCG TTC GGT GGA GGC ACC \A.G CTG 

Ser Gin Ser Thr His Va 1 Pro Pro Ala Phe Gly Gly Gly Thr Lys Leu 
"95 100 10 5 

G.^^^A ATC .^JkA CGG GCT GAT GCT GCA CC„A ACT GTA TCC ATC TTC CC^. CC^. 

Glu Lie Lys Arg Ala Asp Ala Ala Pro Thr Val Ser lie Phe Pro Pro 

110 115 120 125 

TCC AGT GAG CJ\G TTA ACA TCT GGA GGT GCC TCA GTC GTG TGC TTC TTG 

Ser Ser Glu Gin Leu Thr Ser Gly Gly Ala Ser Val Val C/s Phe Leu 
130 135 14 0 

y^J\C jV^.C TTC TAC CCC AAA CAC ATC AAT GTC AAG TGG ^AG ATT GAT GGC 

Asn Asn Phe T^/r Pro Lys Asp lie Asn Val Lys Trp Lys He Asp Gly 
145 150 155 



AGT GAA CGA .AAT GGC GTC CTG .=-AC AGT TGG ACT GAT GAG GAG AGC 

Ser Glu Arg Gin Asn Giy Val Leu Asn Ser Trp Thr Asp Gin Asp Ser 
IGC 165 l''C 



55 
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A.iJi. Z'AC AGC ACC TAC AGC ATG AGC AGC ACC CTC ACQ TTG AC: A_-.G GAC 

Lys Asp Ser mr Tyr Ser Mac Ser Ser Th- Leu Thr Lsu Thr Lvs IVo 

175 130 195 

5 

GAG TAT GA.A CGA CA.T -AAC AGC TAT ACC TGT GAG GCC ACT C^C A^.G AC^. 

Glu Tv-r Glu Arg His Asa Ser T:/r Thi" Cys GL- Ala Thr His L-vs Th-- 

195 20C ' 2:5 

"f"^^ ---CT TCA CCC ATT GTC A^G AGC TTC AJ^C AGG A.AT GAG TGT 

Ser Thr Ser Pro Ila Val Lys Ser ?he Asn Arc Asn Glu Cvs 

210 215 

TAG 

15 



30 



C) ENFOPi'LATION "OR SEQ ID NO: 10: 

{il SEQUENCE CH.AP_ACTERISTICS : 
^0 (A) LENGTH: 233 amino acids 

(B) TYPE : ?.nino acid 
ID] TOPOLOGY : linear 

(ii; tMOLECULE TYPE: procein 
25 t'^i-' SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Mec Lys Leu Pro Val Arg Leu Leu Vai Lau lYec ?he Tro lie Pro Ala 
-1'3 -IS -10 ' ^5 ' 

Ser Ser Ser Asp Val Vai M=c Tnr Gin Ser Fro Leu Ser Leu Pro vai 
1 S 1 0 

S = r Leu Glv Asp Gin Ala Ser lie Ser Oy^ Arg Ser Ser Lvs Ser Leu 
15 . 20 25 

Val His Ser Asn Glv Asr Thr Tyr Leu His Ire r-/r Leu Gin Lvs Pre 
20 35 40 " "45 

Giy Gin Ser Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser 
5 0 5 5 6 0 

Gly val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
CS 70 75 

Leu Lys ile Ser Arg Val Glu Ala Glu Asp Leu Gly Vai Tyr ?hs Cys 
SO 35 90 

Ser Gin Ser Tnr His Val Pro Pro Aia Phe Gly Gly Gly Thr Lys Leu 
55 IOC ms 



35 



40 



45 



50 



Glu lie Lys Arg Aia Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pre 
ilO 115 12 0 12 5 



Ser Ser Glu Gin Leu Thr Ser Gly Gly Ala Ser Val Val Cys Pha Leu 
1^0 12s 14 0 



55 
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15 



Asn Asn Phe Tyr Pro Lys Asp lie Asn Vai Lys Tro Lys :ia Asp Civ 
145 150 -,55 

Ser Glu Arc Gin Asn Gly Val Lsu Asn Ser Trp Thr Asp Gin Aso Ser 
ibC IGd 170 

Lys Asp Ser Thr IHyr Ser Mac S = r Ser Thr Leu Thr Leu Thr l-'s Aso 
175 130 135 

Glu T-yr Glu Arg His Asn Ser T-zr Thr Cys Glu Ala Thr His Lv5 Thr 
ISO 155 200 ' 205 

Ser Thr Ser Pre He Vai Lys Ser Phe Asn Arg Asn Glu Cvs 
210 215 

[2) INFOPJ-LATIOM FOR SSQ ID NO: 11: 

{i} SEQUENCE CHAP^ACTERISTICS ■ 

(A) LENGTH: 430 base pairs 

(B) TYPE: nucleic 5Cid 

(C) ST?-'^J^iD£DNES3 : double 

(D) TOPOLOGY : 1 inear 

iii) MOLECULE TYPE: cDMA rr.RNA 

(iii} KVPOTHEi'XCAL : NO 

(iv; ANTI -SENSE: NO 

<vl; original SOURCE: 
30 (A) OP.GAJ^ilSM: Mus musculu£ 

(G) CELL TYPE: Hybridoiua 
fH) CELL LINE; CHli 

(ixl FEATURE: 
35 . . (A) N.A,ME/r:EY : CDS 

(3) LOfllA.TION : 1 . .477 

(IX) FEATURE: 

{ A ) '>.'-A.ME / KEY : ma c _c ep tide 
{ 3 ) LOCATION : 6 7 . .4 77 



25 



40 



45 



(ix) FEATURE- 

(A) HAi-iE/KEY : 3 Ig^cept Lde 
(3) LOCATION : 1 . . 56 



(:-:i) SEQUENCE DESCRIPTION; SEQ ID NO- 11 



ATG AA.G ACC CAC STG CTT CTC TGG GGA GTC CTC GCC ATT TTT GTT A^AG 

Mec Lys Thr His Lsu Lau Leu Trp Gly v'a 1 Leu Ala He Phe vai Lys 

50 -22 -20 -15 -10 

OCT GTC CTT GTA A<CA GGT GAC GAC GA.A GCG ACC ATT CTT GCT GAC f-SxQ 

Ala vai Leu vai Thr Gly Asp Asp Glu Ala Thr He Leu Ala Asp Asn 

-5 1 5 10 

55 
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AAA TGC ATG TGT ACC CCA C-TT ACC TCT AGG ATC ATC CCT TCC AC 2 'A': 

Ly5 Cys Mec Cys Thr Arg Va 1 rtr Ser Arg II - lis ?-o 3-- ^h- 

2C 25 " 

GAT CCT A-AT GAG GAC ATT GTG GAG AGA UJkT ATC CGA ATT 3TT GTC CCT 

Asp Pro A£n Glu Asp ILe Val Glu Arg Asn lie Arg 11^ Val V,:^ i o^-o 

50 35 40 

TTG .AAC AJi.C AGG GAG -AAT ATC TCT OAT CCC ACC TCC CCA CTG AGA AGG 

Leu Asn Asn Aru Glu Asn lis Ser Asp Pro Thr Ssr Pro 1-eu Arg A^-c 

^5 50 55 



A_AC iTT GTA TAG CAT TTG TCA GAC GTC TGT AAG .iA^_ TGC GAT CCT GTG 

Asn ?he Val Tyr His Leu Ser Asp va i Cys Lys Ly5 Cv5 Aso Pro Val 

15 SO 55 7Q 

GA.A GTG GAG CTG Gp-A GAT GAG GTT GTT ACT GCC ACC CAC- AGG A.AC ATC 

Giu Glu Lsu Glu Asp Gin val Val Thr Ala Thr Glr Se^ ^A<=n r i ^ 

8-^ 35 90 



TGC .^^.T GAG GAC GAT GGT GTT CCT GAG ACC TGC TAC ATG TAT GAC AGA 

Cys Asn Glu Asp Asp Gly Val Pro Glu Thr Cys Tyr Mec Tyr Aso Arg 

ICO ' ICS 

A.AC .AAG TGC TAT ACC ACT ATG GTC CC^ CTT AGG TAT CAT GGT GAG ACC 

Asn Lys Cys Tyr Thr Thr Mec Vai Pro Leu Arg T-yr His Gly Glu Thr 

i 1 0 115 12 0 

-AAA ATG GTG CS^J^. GCA. GCC TTG ACC CCC GAT TCT TGC TAC CCT GAC 

Lys Msc Val Gin Ala Ala Leu Thr Pro Asp Ser Cys Tyr Pro Asp 

125 130 135 

TAG 



2 3S 



4 30 



(2; INFOPJ-IATION FOR SEQ ID NO: 12: 

(i) SEQUEMCc CMAP_ACTERrSTICS • 
(A) LENGTH: 155 amino arids 
{5 ) TYPE : arr-ino acid 
40 (D) TOPOLOGY: linear 

(ii) molecule: TYPE : procein 

(xi) SEQUENCE DESCRIPTIOM: SEQ ID NO: 12: 

45 ''—^ -V*s Thr His Leu Leu Leu Tro Gly Val Leu Ala lie Phe Val Lvs 

-22 -20 -15 -10 

Ala Val Leu Val Thr Gly Asp Aso Glu Ala Thr He Leu Ala Aso Asn 

1 5 ■ 10 



50 



55 



Lys Cys Mec Cys Thr Arg Val Thr Ser- Arc Us He Pro Ser Thr Glu 

15 ■ 2C 25 

Asp Pro Asn Glu Asp He Val Glu Arg Asn He Arc He Val Val Pro 

3 0 2 5 4 0 
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Asn Asn Arc GIu Asn He Asp Pro Thr Ser Pro Leu Arg :i-g 

45 50 55 

Asn ?he Val Tyr His Leu ^er Asp Val Cys Lys Lvs Cvs Asp Pro Va ^ 
50 G5 70 ' 

Giu Vai Glu Leu Glu Asp Gin Val Val Thr Ala Thr Gin S^- Asn ri^ 
^5 SO 35 %o 

Cys Asn Glu Asp Asp Giy Val Pro Glu Thr Cys Tyr Met Tyr Asp Arc 
^5 100 ' los 

Asn Lys Cys Tyr Thr Thr Met Val Pro Leu Arg Tyr His Giy Glu Thr 
110 115 12 0 

Lys Mec Val GLn Ala Ala Leu Thr Pro Asp Ser Cys T-./r Pro Asp 

125 130 ' 135 " . 

[2] iiVt O?-^-'iATX0N rOR SSQ ID MO: 13: 

ix) SEQUENCE CH_^-P_^CTEP.I£TICS : 

(A; LENGTH: i5 amino acids . 

(B; type : ammo acid 

(C), STK.2.ivrL)EDrJESS : single 

(D! TOPOLOGY: lin£;ar 

( i 1 ) MO L E C U E TYPE; p r o c e i n 

( -/ ) F P^G M E ^^T TYPE: >i -terminal 



30 



40 



45 
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(xij SE^UE^rCH DESCP.r ?TIOM : SEQ ID UO : 13: 

Glu Val Gin Leu Gin Gin' Ser Giy Pro Giu Leu Vai Lvs Pro Glv 
^ 5 ' 10 'is" 

[2) r '>i F O P.M A 1' 1 n \] FG9. S E Q ID n j o : 14: 

(l) sequence CH.APJ\CTERI5TICS : 

(A) LENGTH: 2 1 anfiino acids 
(E) TYPE: an-.ino acid 
(C) STR^AT'.JDEDNESS : Single 
[u] TOPOLOGY: linear 

{ I i ) MOLECUr.E TYPE: p rc c e i n 

(v) ERAGMEMT TYPE: M-csrminal 



.(-i) SEQUENCE DESCRIPTION: SEQ lD NO: 14: 

Asp Val Val Mec Thr Gin Ser Pro Leu Ser Leu Pro Vai Sei Leu Gl- 
55 1 5 i_Q l_5 
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Asp Gin Ala Ser lis 
2 0 

(2) IMrOPMjxTICN FOP- SEQ ID NG : 15: 

(i) SEQUENCE OiAPJ^CTE ?.I STI CS : 

(A) LENGTH: 331 bas= pairs 

(B) TYPE: nucleic acid 
{C) STP-i^^jDEDNESS : double 
(D) TOPOLOGY: lip.ear 

(ii) MOLECULE TYPE- cDNA co mPaVA 

(lii) HYPOTHETICAL; NO 

(iv) .AMTI -SENSE: MO 



(vi) QPIGINAL SOURCE: 

(A; ORGpJ^jISM: -Mus 5 cuius 
20 CELL TYPE: H'/bridoma 

{HJ CELL LINE: CHli 

(ix) FEATURE; 

(A) KAJ-'!E/:<EY : CDS 
(&) LOCATION -.2. . 391 



(i:.:) FEATURE: 

(A) [vpj-'iE/:<EY .T.ar,_pepr ide 

(B) LOC^.TTON . 32 . .39 1 

(ix) FEATURE: 

(A) K-AJ4E/KEY : sig^pepcide 
(5 ) LOCATION '2.^1 



ci) SZQ\JZb\QE DESCRIPTION: SEQ ID NO: 15: 



C CTC CTO TCA 3GA ACT GCA GGC GTC C^.C TCT GAG GTC C-.G CTT C-.G 
Leu Leu Ser Gly Thr Ala Gly Va 1 His Sar Glu Val Gin Leu Gin 
40 -^0 -5 i 5 

C^G TCJK GGA CCT GAG CTG GTG AAA CCT GGG GCC T^ZA GTG .^JKO ATA TCC 
Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser V a i Lys lie Ser 
10 15 ^20 



TGC AAG GCT TCT GGA TAG ACA TTC ACT GAC TAG .AAC ATG Ci.C TOG OTO 

Cy5 Lys Ala Ser Gly Tyr Trr Phe Thr Asp Tyr Asn iMst His Tro Val 

25 30 35 

.AAG 'SAG AGC CAT GGA ^J^.Q AGC CTT GAG TGG ATT GGA TAT ATT TAT CCT 

Lys Gin Ser His Gly Lys Ser Leu Glu Tro He Gly T^/r 11= Tyr Pro 

40 45 50 



190 



TAG /VAT GGT GOT ACT GGC TAG AA.C C^^^G .AAG TTC .AAG AGC AJ^^G GCC AC:\ 
Tyr Asn Gly Gly Thr Gly Tyr Asn Gin Lys Phe Lys Ser Lys Ala Thr 
5 5 GO " 55 
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TTG ACT GTT GAC AAT TCC TCC AGC ACA GCC TAG ATG GAG CTC CZC -Z-C 

Leu The Val Asp Asn Ser Ser Ser Thr Ala Tyr Mec Glu r A-n 5-- 

^5 30 3S 

5 CTG AC^ TCT GAG GAG TCT GCA GTC TAT TAG TGT GCA AGA ACT TAG TAT 

L.-6U Thr Ser Giu Asp Sev Ala Val Tyr T-zr Gys Ala Aig Ser T"/r Tvr 

90 95 100 

GCT ATG GAC TAG TGG GGT CAA GGA ACC TCA GTG AGC GTC TCC TC^. GAG 

W Ala Ms-i Asp Tyr Trp Oly Gin Gly Thr Ser Val Thr val Ser Ser Glu 

105 IIG 115 

AGT CkG TCC 

Ser Gin Ser 
120 



15 
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25 
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(2; IM?C?M_ATION FOR SEQ ID N'O : IG: 

;l) sequence; GrL^J?-ACTE?.ISTICS ; . 
(A) LENGTH: 338 base pairs 
{B} TYPE : nucleic acid 

(C) STRAiMDEDMESS : double 

(D) TO PC LOG V: linear 

(ii) MOLECULE TYPE: cDWA to r.>?.NA 
(ii.L) HYPOTHETICAL: MO 

(i-/) .Ai\rrr-^ENSE : no 

(vi) ORIGINAL SOURCE: 

(A; ORGAJ'JISM; Mu5 mu3culu3 
(0) CELL TYPE: HyorLcloma 
(K) CELL LINE: CHI 1 

(ix) FEATURE: 

(A) ^:A^4E/K:EY. cos 

(B) LOC-ATION 2 .3 33 

(ix) FEATURE: 

(A) NAi^iE/JCEY: maT:_pepcide 
{ B ) LOCAT I OM 2 9. .333 

(ix) FEATURE: 

(A) NAi^IE/rTEY: Gig^pspcide 
(3 ) LOC-,ATIONr ■ 2 2 ?. 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: IS: 

G ATG TTC TGG ATT CCT GCT TCC AGC AGT GAT GTT GTG ATG ACC CA^A 

Men Pne Trp lie Pro Aid Ser Ser Ser Asp Val V^ai sMec Thr Gl, n 

-'^ -5 1 



AGT ::CA CTC TCC CTG CCT GTC AGT CY^T GGA GAT 'EAA GCC TCC ATC TGT 
Ser Pro Leu Ser Leu Pro Val Ser Leu Gly Asp Gin Ala Ser lie Ser 
55 iO 15 2 0 
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•GC AGA TCT AGT AAG AGO CTT r^.TA CAC AGT AAT GGA AAC ACC TAT TT.:: 

Cys Arg Ser Sar Lys Ser Leu Val His 3er Asn Glv Asn Thr T-r 

25 30 35 

Ci^.T TGG TAG GTG C^G .A^^G CC^. GGC C^G TCT CCh i^^G CTC CTG ATC TAG 

His Trp lyv Leu Gin Lys Pro Glv Gin Ser Pro Lvs f-eu L = u tiI t^^ 

^0 45 50 * " 

GTT TCC P_AC CGA TTT TCT GGG GTC CC^. GAG AGG TTC AGT GGC AGT 

Lys Val Ser Asn Arg Pns Ser Gly val Pro Asp Arg ?he Ser Glv Ser 

55 ^0 55 ' ^0 



GGA iC^ GGG ACA GAT TTC ACA CTC AAG ATC AGG AGA GTG GAG GCT GAG 

Gly Ser Gly -hr Asp Phs Thr Leu Lys Tie Ser Arg Val Glu Ala Glu 
15 7 5 .QQ 3 5 

GAT CTG GGA GTT TAT TTC TGC TCT CAA AGT ACA CAT GTT CCT CCG GCG 

Asp Lau Gly val Tyr Phe Cys Ser Gin Ser Thr His Val Pro Pro Ala 

50 S5 100 



TTC GGT GGA GGC ACC AAO CTG GAA ATC AAA CCG GCT GAT GCT Z-CA CCA. 
Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Ala Asp Ala Ala Pro 
105 iiO lis 



ACT GTA 
Thr v/al 
120 



(2) IHFOPJ-L^TIOH PGR SEQ ID iMO : 17: 



(i) seqjemce ck^;pacteristics : 

{ A ) L E KGTM ; 3 3 base pairs 

(3) TYPE; nucleic a-id 

(C) STPAi'lDEDNESS : single 

35 (D) TOPOLOGY: linear 

(i-i.) MOLECULE TYPE: other nucleic fiCid 

(A) DESCRIPTION: /desc = "synche-ic Dma' 



(iii) HYPOTHETICAL: NO 
(iv) AiVTI -SENSE : l-JO 

{xi) SEOUENCE DESCRIPTION: SEQ ID NO: 17; 
CTAAGGG.AAT TCCGCCTCTC CTCAGAC^^GT GPA 

(2; InEOPJ'LiTION FOR SEQ ID MO: 1?,: 



i. ) SEQUENCE CHARACTERISTICS : 
{A; LENGTH: 3 4 base pairs 
55 (5) TYPE: nucleic acid 

(C; STR^Zii^rDEDMESS : Single 
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(D) TOPOLOGY: linear 

(ii) MOLSCUuS TYPE; ocher nucLsic acid 

(A) DESCRIPTION: /desc = "synthecic DMA" 

(ill) HY?OTH£TIC\L: MO 

(iv) ANTI-SoNSE: m 

10 

(:<i) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
15 TTTTACTCTA GAGACCCAAG GCCTGCCTGG TTGA 

(2) INFOPT'lATION FOP- SEQ ID NO: IS: 



20 



25 



ii) SEQUENCE C:-:a.P.ACTERI STICS : 
(A) LENGTH: 3 3 base pairs 
(3) TYPE : nucleic acid 
(■C) STRA_NDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: orher nucleic acid 

(A) DESCRIPTION: /desc = "5\^nrnezic DNA'' 



(iiil HYPOTHETICAL: NO 
^0 (iv) A^/TI -SENSE: NO 



35 (xi> SEQUENCE DESCRIPTION: SEQ ZD NO: 15: 

.i^.AA.TAGG,A.AT TCCAGTCTCC TC^.GGCTGTC TCC 



{2) TNFOP_Mz:,TION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STPAi^rOEDNESS : ingle 
fD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc := " ':?yn r ne - i c DNA" 

(iii) HYPOTHETICLAL : NO 

(iv) .ANTI -SENSE.; NO 



55 
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(xi) SEQUENCE DESCRIPTICW: 3EQ ID NO: 2C: 
ATGATC'CTA C-AOTGGTGGC ATCTCAGGAC CT 

5 

;21 INFCR^'LATIGN F'CR SEQ ID NO: 21: 

(i) SEQUENCE CHAR.ACTERISTICS : 
;a) LENGTH: 32 base pairs 
10 (B) TYPE: nucleic acid 

•;C) STRAi-JDEDNESS : sLngle 
(D) TO?OLGGY- linear 

(ii) MOLECULE TY?E . ocher nucleic acid 
15 J-^J DESCRIPTION: /desc = "synchecic DNA" 

(iii) HYPOTHETIC^J-. : NO 

;iv) ANTI -SENSE- NO 

20 



;xi) SEQUENCE DESCRIPTION; SEQ ID NO; 21: 
TTGCGGA^iATT CCTCACCTGT CCTGGGGTTA XT 

(2) INFOPJ-'-ATICN FOR SEQ ID NO: 22: 

^0 (1) SEQUENCE CH-^iJ^ACTERI STI CS : 

:a) LENGTH; 3 2 base pairs 
(3) TYPE: nucleic acid 
■:C) STR-^^NDEDNESS : single 
{D) TOROLGGY: linear 



35 



40 



45 



50 



(Li) MOLECULE TYRE: ocher naclerc acid 

•A) DESCRIPTION: /desc = "synchecic CNA" 

(iii) H Y POTHET I CAL : NO 

(iv) Aim -SENSE : NO 



(Ki) SEQUENCE DESCRIPTTON : SEQ ID /fO : 22 
ATTGCCTCTA GAGCCTCT.AA GGAC^^.ACGAG CT 



(2) INEOPJ-'LATION FOR SEQ ID NO; 22; 



( i ) SZQxjEViQ^ C^iARACTERISTICS : 
(A) LENGTH: 20 base pairs 
!3) TYPE: nucleic acid 
55 iC) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYpc^ ochar nucleic acid 

fA) DESCP.IPTICM : /desc = ^'synchecic DNA' 

(iii) HY^OTHHITIC^j:. : MO 

(iv) A_MTI -SENSE: NO 



(xi) 'SEQDZUCZ DESCRIPTION: SZQ ID NO: 2 3 
TGGGGCCTC^ GTGA.i^GATAT 



(2) IMFOpj^L^^TIOM FOR SEQ ID MO: 24: 

(i) SEQUENCE CrlAic^CTER I ST I CS : 
(A) LENGTH: 20 base pairs 
IB) TYPE: nucleic acid 
. iC) STRANDEDNESS - single 
(D) TOPOLOGY:' liae^ir 

( ii )■ MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc "syncriecic Dna" 

(iii) K Y ?OTH ET I ^U^L : WO 

(iv) Ai^vTI -SENSE : NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
CA^TGGTGGT ACTGGCTACA 

(2) IMFORi/fATI ON FOR SEQ ID NO; 25: 

(i) SEQUENCE CH_AR.ACTERISTIC5 : 
(A) LENGTH: 2 0 bas~ pairs 
(3) TYPE: nucleic 3cid 

(C) STPAuVDEDNESS : 

(D) TOPOLOGY: linear 

(ii; HOLECULE TYPE: or her nucleic acid 

(A) DESCRIPTION: /desc = :'synchetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) AivTI -SENSE - NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
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TGACATCTGA GGACTCTGOi. 

^ (2) IMFORMa.TION FOR SEQ ID MO: 25; 

(i) SEQUENCE CR:u?J^CTERI5TICS : 
(A) LENGTH: 20 base pairs 
(3) TYPE: nuclaic acid 
10 (C) ST?J\l^rDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ochsr nucleic acid 

(A) DESCRIPTION. /desc = "synchecic DNA" 

(iii) HYPOTKETIO^: WO 

( i V ; Ai\TI - SENSE: MO 

{xi; SEQUENCE OESCRIPTIOM: SZQ ID NO: 25: 
TCCTCAGAGA GTCAGTCCTT 

(2) I M FORMAT ION FO?. SEQ ID NO: 27: 

(i) SEQUENCE CHAiLACTERISTICS : 

(A) LENGTH: 2 0 base pairs 

(B) TY?S: nuciric acid 

(C) STP„A.VDED:\'S3S : single 

(D) TOPOLOGY: linear 

35 (ii-i MOLECULE TY?E : ether nucleic acid 

(A) DESCP.T PTIOM : /desc - ''synchecic DNA" 



20 
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2 0 



;iii) HYPOTHETICAL. ^ 
( i V ) AhfT I - S E NS E : MO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27 
T C CTTC A C CT G G .^-.A CT A C CA 

{2') INiFORT^lATION FOR SEQ 1.0 NO: 23 :^ 



•i) '^ZQuEbiC^ CH.AR,ACTERI STTCS : 
(A) LENGTH: 2 0 base pairs 
( 3 ) TY ?E: nucleic acid 
(C) STRJ^iDEDNESS : single 
55 iO) TOPOLOGY: linear 
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(li; NiOLECULE TYP5; ocher nucleic acid 

(A) DESCRIPTICM: /d^sc = "synchetic D:VA' 

(iii) KYPCTHHTICAL : NO 
(iv) .^J^JTI-SEMSE : MG 



(xi) sequence: QESCP.IPTION : SEQ ID UO: 28: 
TCCC>^AGAGC ATCCTTGA-^G 

(2) INrOP-MATIOM FOR SEQ ID NO: 23: 

(i) SEQUENCE C!-lAPJ\CTE?,I STICS ; 

(A) LEWGTH: 20 base pairs 
(3) TYPE: nucleic acid 

(C) STP-i:AM)SDMESS : s i nc L a 

(D) TOPOL.OGY: linear 

(il) molecule TYPE: ochsr nucleic acid 

(A) DESCPIPTXOM: /desc = "synrh=cic DNA' 

(lii) HYPOTHETICAL: MO 

(iv) Ai^jTL -SEMSE : MO 



30 



(xi) SEQUENCE DESCPI PTIOtJ : SEQ ID NO- 23: 
AGATCTGCAT GTGCCC^.TTC 

Vl) INFOPi-LATIOH FOR SEQ ID NO: 30: 

(i) SEQUENCE CTLA?J\CTE RI STICS : 
(A) LENGTH: 20 bas- pairs 
(E) TYPE : niiclslc acid 

(C) STRAITOEDNESS : single 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE : otiher nucleic acid 

(A) DESCRIPTION: /desc = "synzhecic uNA'' 

(liL) HYPOTHETICAL: KO 

50 (xv) ANTI -SENSE: NO 



55 (-<i) SEQUENCE DESCRIPTION: SEQ ID NO: 30 
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VCrAAACTQA 7CTGCGAG3C 



^ i2) rMFOPJviAT.TCM' rCR SEQ 10 MO: 31: 

(i) SEQUEMCZ CHARACTHRISTICS : 
(A) LENGTH: 20 base pairs 
(3) TYPE: nucleic acid 
(C) ST?-^M--~Dn;psS : single 
10 (D) TOPOLOGY: linear 

(ii; MOLECULE TY?E : ocher nucl=;ic acid 

(A) DESCRIPTION: /d=sc = "Syn-h=- ic DNA" 

15 (iii) HYPOTHETICAL: NO 

(iv) A^rri-SErJSE : NO 



20 

ixi) SEQUENCE DESCP^I PTION : SEQ ID MO: Jl: 
G G TG AC C^^ T C 0 AG .i^_<:i.C^.AAG 

25 

{2) TyrOPPLATION FOR SEQ ID NO: 32: 

(i) SEQUENCE C:-[AK.:iCTEP.I STI CS : 
(A) LENGTH: 20 base pairs 
^0 :s) TYPE: n-jcieic acid 

\Z) STPA^VDEE'NESS • single 
{Di TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 
35 '^^ 3ESCPIPTIC:.:. /dasc =: 'synchecic ONA" 

;ii..) HYPOTHETICAL: NO 

( i V ) .^^JT I - S ENS E ; biO 

40 



(xi) SEQ(jENCE DESCRIPTION: SEQ ID NO: 33: 
AGGGGTCTCA CCTTCTTGA/v 



(2; INrOPJ^lATION PGR SEQ ID NO: ?, • 

50 (i) SEQUENCE CH_AP-ACTERI3TICS : 

(A) LENGTH: 2C base pairs 

(B) TYPE : nucleic acid 

(C) STPAJJDEDNESS : single 

(D) TOPOLOGY: linear 

55 

^lOLECULE TYPE: ocher n^irieic acid 



74 
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(A) DESC?lI?T^O^f : /d = sc = "synch = -ic DMA 
(iii) HYPOTHETICAL: MO 
(iv) Ai^iTI -5EMSS : MC 



(xi) SEQUENCE DESCRIPTION: SEQ ID MO: 33; 
TCCTTTGCCG A'lATCTTCCT 



15 (2) TN'FOPJ'IAT I ON FOR SEQ ID ^fO : 34: 

(i) SEQUENCE CHAPACTERI STI CS : 
(A) LENGTH: 20 base pairs 
(3) TYPE: nucleic acid 
20 f^^-) STR.aVDEDMESS : Single 

( D ) TO POLOG Y : I L n r 

fii) L-:OLECULE TYPE: ocher ruclsic acid 

(A) DESCRIPTION: /desc = "syncheric DMA 

{ill) HYPOTHETICAL: NO 

(iv) ANTt- SENSE. njO 



(xi) SEQUENCE CESCRIFTION: SEQ ID NO: 3 4. 
GTGTGTACTG TGACTCACAG 

35 

(2) INFORMATION FOR SEQ ID NO; 35; 

(i) SEQUENCE CKA.RACTERISTICS : 
(A) LENGTH:" 20 b:>a£ie pairs 
(5) TYPE: riucleic acid 
(C) STKAJ>fDEDNE35 : single 
:d) TOPOLOGY: linear 

_(ii) MOLECULE TYPE: other nucieir acid 

' lAI DESCRIPTION: /desc - -synchscic DNA" 

;iii) HYPOTHETICAL: NO 

{iv} Ai^m-SENSE: N'O 

50 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35 

55 

AA.CTG.:iA.CCT GAGGGAGTCiX 
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(2) ->itOR.M^TIOr-; FOR SHQ ID NO: 36: 

( i ) SEQUENCE Q'dASL^.CTZRZSTlCS : 
5 (A) LENGTH- 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRP^WEDhilSS : single 

(D) TOPOL-OGV: linear 

10 iii) ^'lOLECULE TYPE: crher nucleic acid 

(A) DESCP.IPTIOiV : /cesc = "syn-hecic DN'A" 

(iii) HYPOTHETICAL: MO 
15 ii-'^) .^'TI-SEMSE: WO 



fxi) SEQUENCE DESCRIPTION- SEQ ID MO: 3€: 
.^^A.CTCTTGCC CC^J^GAG.AAG 



{2} I li FOPjVlhT I Obi EC R S EQ I D MO : 3 7. 

fi) SEQUENCE CH-^i,KACTE P. 1ST I CS : 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STPJ:ixrDECHE5S : single 
(Oi TOPOLOGY, linear 

(li.) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synchec.c DMA" 

(iii.) HYPOTHETICAL.: NO 

{ i V ) P^-n-Z - SENSE : NO 



40 

(xi) SEQUENCE DE SCPI PTI ON : SEQ ID NO: 3 7 
ATCCTGACTG TGACAGAGGA 

45 

(2) INEOPaVL^i.TION FOR SEQ ID NO: 33: 

t i ) SEQUENCE CHA.P^^^.CTERISTICS : 
50 (A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STPAi^JDEDNESS : single 

(D) TOPOLOGY: linear 



55 



20 



(ii) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc = "synchacic DNA' 
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10 



15 



20 



25 



(ill) HYPOTHETICAL: MO 
( i V ) .iWT I - 3 Z N 3 S : -MO 



(xi; SEQUENCE DESCRIPTION: SEQ ID NO: 33; 
AC2U\GTCC^C TGGTA.^.CCC 

(2) INFORT^^TION POP. ScQ ID NO: 39; 

(i) SEQUENCE CI-LAJ<ACTERI STX CS : 
(A) LENGTH: 2 0 base paLrs 
(3) TYPE: nucleic acid 
(C) STP^A^rDSDMESS : single 
(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: och-r nucleic acid 

(A) DESCRIPTION: /dssc = "syncher.-.c ONA' 

(i. ii) HYPOTHETICAL: NO 

(iv) Ai^/TI -SENSE : NO 



35 



40 



30 

(xi) SEQUENCE DESCRIPTION: SSQ ID NO: 3 5: 
AGGATATCTT CACTGAGGCC 

(2) INFORM-ATION EOR SEQ 10 NO: ^0: 

(i) SEQUENCE CH^i_RACTERISTICS : 
(A) LENGTH: 20 oase pairs 
(3) TYPE: nucleic acid 
( C ) S T 9J^1^D E D N E S S : single 
(D) TOPOLOGY: liaear 

(ii) MOLECULE TYPE; ocher r.ucleic acid 

;A) DESCRIPTION: /d-sc = "syncheLic DNA" 

fx Li) HYPOTHETICAL: NO 

( i V ) ,AI^JT L - E N S E - N O 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
55 ATCCACTCAA GGCTCTTTCC yO 



45 



BNSDOaO: ^_pee613lA2JL> 



77 



EP0 866 131 A2 



10 



15 



20 



(2) IMFORi^lATIOM FOR SZQ ID NO: 41. 

(1) SEQUcNCE CIHAP-i^CTIRISTICS : 
(A) LENGTH: 20 bass pairs 
^3) TY?£; nucleic acid 
(C; STR.hNDcDN£S5 : single 
(D; TOPOrOGY: linear 

(ii) MOLECUIS TYPE: och-r nucleic acid 

(A) DZSCRIPTIOM: /dasc = -synchecic DMA=' 

(iii) HYPOTHETICAi : NO 
(iv) AJ^rTI -SENSE : MO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 
ACTGCAGAGT CCTC^^.GATGT 



20 



25 



30 



35 



(2) ^NFOPi-lATIOM 70R SEQ ID NO: 42: 

{ L ) SEQUENCE ChLAP_iCTERISTICS : 
(A) LENGTH: 20 base pairs 
(P.) TYPE: nucleic acid 
(C) STP^iJvrOEDNESS : 5 i ng 1 a 
iD) TOPOLOGY- linear 

{ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCPIPTION: /d£-3c = "synchecic DiVA' 

(i-it HYPOTHETICAL: NO 

{iv» AIvTI -SENSE: NO 



(XI ) SEQUENCE DESCRIPTION: SEQ ID NO. 42: 
AGACGGTGAC TGAGGTTCTT 

45 

(2) INEOPi-l^.TION FOR SEQ ID NO: 42: 

(i) SEQUENCE C?L^_^_ACTERI STI CS : 
(A) LENGTH: 20 base pairs 
50 (3) TYPE: nucleic acid 

(C) ST?_Ar.JDEDMESS : single 

(D) TOPOLOGY: linear 

(ii) ^'lOLECULE TYPE: ocher nucleic acid 
55 (A) DESCP:?TI0N: /desc = "syrchecic DNA" 
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(ill) HYPOTHETICAI. : MO 



(xi) ScQaZ^:CE DESCRIPTION; SZQ ID ^fO 43: 
TO CAGGTGAJ\GG A.^TGGTGCT 

(2) INFORjT-IATIO^' FDR SEQ ID ^^0 : ^4; 



75 



20 



(i) SEQUENCE CH-^^R.^CTSR I STICS ; 

(A) LENGTH: 20 bass pairs 
(3) TYPE : nucleic acid 

(C) STR.Ai\iDEDNESS : single 

(D) TOPOLOGY: linear 

:iii MOLECULE TYPE; ocher: njcleic ac^d 

(A) DESCRIPTION: /dssc = "syncneric DMA'' 



(iii) HYPOTHETICAL: NO 
25 (ivi Ai^m-SEHEE: NO 



35 



{xii SEQUENCE DESCRIPTION: SEQ ID >:0 ■ 4 4: 
ATGCTCTTGG C'AGACAGCA.A 

[2) INrORi^'lATION FOR SEQ ID NO: 45: 



(1} SEQUENCE CHA.RACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE : nucleic acid 

(C) STRL^iTOEDNESS . sir.gle 
ID) TOPOLOGY: Linear 

(ii; MOLECULE TYPE: ccher r-ucleic acid 

(A) DESCRIPTION: /desc = "syncnecic CNA" 

45 (lii; HYPOTHETIC^X : NO 

( iv) Ai-m ^ SENSE : NO 



50 

(xi) SEQUENCE DESCRIPCIGN : SEQ LD NO: 45: 
CTCTGl'TTTT GCCTCCGTAG 

55 
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[2) I^irOPM_i,TIOM FO?. 5EQ ID NO: 46 

ii) SEQUENCE C:-1^J3.^^CTE?.I STI CS : 
(A) LEi--fGTH: 20 ba 9 9 pairs 
(S) TYPE: nucleic acid 

(C) STR.^aNDEDNESS : single 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: och=r nucleic 2cic 

(A) DESCRIPTION: /desc = "synch=cic Z^AA" 

;iii) HYPOTHETICAL: NO 

(iv) .^J^I-SEKSE: MO 



15 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 6 
TGGCCTCGC^ GATGAGTTTA 



25 



30 



(2) INFOPjViATIGW FOR SEQ ro MO- 47: 

(i) SEQUENCE CHAP-i^CTEP^ISTLCS : 
(A) LENGTH: 20 base pairs 
(E) TYPE : nucleic ac 
iC) STR^vNjDSDNESS : ^single 
(D) TOPOLOGY: linear 

(li) MOLECULE TYPE, ocher nucleic ac-d 

{A? DESCRIPTION: /d-ic = '•synchecic DMA"' 

( :. i i ) H Y POTH ET I CAX : NO 
(iv) Ai-fTI -SENSE : NO 



40 



(:-:il SEQUE\-GE DESCRIPTION: SEQ ID NO: 47 
CCTTTGTTCT CGATCGTCAC 



45 



50 



55 



(2) INEOPJ-LATION FOR SEQ ID NO- 48- 

(i; SEQUENCE CKARJivCTERISTICS : 
(A) LENGTH: 2(J base p-irs 
(3) TYPE: nucleic acid 
{ C ) STP-A-NX) E DNE S S : 3 inc 1 e 
(D) TOPOLOGY: linear 

(ii) KOLSCuLE TYPE: ocher njcleic acid 

(A) DESCRIPTION: /desc = "syn-hetic DNA" 

( i i L) HYP OT H E T I CAL : N O 
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(iv) -^JvJTI -SEMSt : MO 



10 



15 



(xi) SEQUENCE DESCRIPTION: SSQ ID MO: 43: 
TGTGGAGGAC ACGTTCTT-CA 

{2:t IMFOPMATION FOR SEQ ID WO: 49: 

(i) SEQUENCE C:h.AP-2.CTERISTICS : 
(A) LENGTH: 2 0 bas2 pairs 
(3) TYPE: nucleic acid 

(C) STR.Ai\n3EDNESS : single 

(D) TOPOLOGY: linear 

(ii) KOLECULE TYPE: orhar nucieic acid 
20 (A) DESCRIPTION: /desc = "synthetic DNA' 

(ill) HYPOTHETICAL: NO 

{ i V ) .ATj T I - S E N S S : hi CD 

25 



(xi) SEQUENCE DESCkIPTIOM: SEQ ID NO: 49: 
ACTTTGAGA-^ GCCCAGGAGA 

[2) INrOR^lATION FOR SEQ ID NO- 50: 

(i) SEQUENCE CH_^:i_P_^.CT£ RI STZ CS • 

(A) LENGTH: 20 base p^^irs 

(B) TYPE: nucleic r^.cic 

(C) STP„ANDED>jESS : single 
iO) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ocher nucleic r.cid 

(A) DESCRIPTION: /desc = "synchecic DNA" 



45 



(iii) HYPOTKETICAa_- : NO 
(iv) -Al-rr-I -SENSE . NO 



50 

(xi) SEQUENCE D S SCP.I PT I ON : ^EQ ID NO: 50: 
AGATCCCTGT GAGTC-t\C_^GT 2 3 

(2) INFOF^^LATION POP SEQ ID NO: Si. 
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(i) SEQUENCE CHAPJ^.CTERISTICS : 
(A) LENGTH: 20 base pairs 
{3) TYPE: nucleic acid 
iC) ST"_^\T)EDNE3S : sin.cie 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCP.rPTIOM: /desc = "svr.chec— DNA" 

( i 1 i J HYPOTHETIC^VL : >jO 
(iv) AJv/TT -SEMSE : NO 



15 

(rci) ScQUEMCE DESCRIPTION: 5EQ lO .vQ : 51: 
AGCAGGTGGA TGTTTGTGCA 

20 

(2) IMFORMATIOM FOR SEQ ID MO: 52: 

( 1 ;• SEQUEMCE CK.Ak.ACTE P. I ST ICS : 
25 (A) LENGTH: 2 0 case pairs 

(B) TYPE: nucleic acid 

(C) STPl^Jv-'DEliMESS : six-gl^ 

(D) TOPOLOGY: linear 



30 



35 



(ii) ^iOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc - '^synchecic DNA' 

;iii) HYPOTHETIC-^X- : NO 

( i V ) .^J^.'T I - S H M 5 E : NO 



40 



50 



55 



(xi) SEQUENCE DESCRIPTION. SEQ ID NO: 52: 
TG.^^.GCCACT GC'aC^.cTCAT 

(2> XNFOPVLATION FOR SEQ ID NC : S3: 

( SEQUENCE CI-LAP^ACTERISTICS : 
(A) LENGTH: 20 base pairs 
(3) TYPE : nucleic acid 

(C) STR.^i^rDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ccner nucleic acid 

•;a) DESCkIPTtoN: /desc = '■synzhecic DNA' 

(lii) HYPOTHETICAL. NO 
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(i-v) ;iJ^ITr -5E^iSH : NO 



(:<i) BEQUENQZ DESCRIPTICN: S£Q ID NO: S3: 
ACTTCC^TTC CTCCTCTGTC 

10 

(2) LbiFOPSlATIGbi FOR SEQ ID NO: 5^: 

(i) SEQUENCE Cyj^SJ^.C^PRlSTlCS : 
(a; LENGTH: 20 base pairs 
;5 (3) TYPE: nucleic f-cud 

(C) £TR.^\'DSDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = "svnrrpci- D'vA" 
20 . - . . 

( i i 1) H Y POTH ET I CAL : rJO 
(iv) Ai^iTI -SENSE : >;0 

25 



■xi) SEQUENCE DESCRIPTION: SEQ ID MO: 54: 
TGTGTCAGAC ATGATiC^AGGG 



;2) IMrO?>L^^TIGN FOR SEQ ID MO: 5S: 

(1) SEQUENCE CH.AR.ACT5RISTIC3 : 
(A) LENGTH: 2 0 base pairs 
fB) TYPE: nvicleic acid 

(C) 5TR.iJ-fDEDNESS : Single 

(D) TOPOLOGY: Iifs-cir 

lii) ^:OLECULE TYPE: cth^r nucleic acid 

(A) DESCRIPTION: /desc ^ " synch-- ic GNA" 

;iii) HYPOTHETICAL: NO 

45 (iv) Pim -SENSE: NO 



{ x 1 ) SEQUENCE D E S CR I ?T I C li : S E Q I D NO : 5 5: 
TG^VAGTTGCC TGTTAGGCTG 



(2 1 iNFO?^--L^TrON POP. SEQ ID NO: 56: 
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ti? SEQUENCE CH_^.P,^CTERISTICS 

(A) L£N-GTK: 20 base pairs 
(3) TV?2: nucleic acic 
(C) STPJ^IDEDNESS , single 
^ (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE, och-r nucl-ic acid 

(A) DlSCRIPTION: /desc = "synchecic DNA- 

/O (iii) Hr?OTH£TICAl : N'G 

(iv) .-ii-m -SENSE : riO 



/5 

(xi) SEQUENCE DESCRIPTICN: SEQ ID WO: 56: 
CTTG C: AG AT C AAG C C T C CJ^T 

20 

(2) LNFO^^lATlObi FOR SEQ 10 MO: 57: 

( i ) SEQUENCE CH.A?-.iCTERiSTrC3 : 
(A) LENGTH. 20 base paxrs 
'3) TYPE : nucleic acid 
(C) STRAJCDEDKESS : single 
ID I TOPOLOGY: linear 

(ii) MOLECLiLE TYPE: ocher nucleic acid 
30 (A) OESCP.lprioi.^ : /de^c = "synchscic Di-A" 

(iii) HYPOTHETICAL: MO 

(iv) A^m- SENSE: y,o 

35 



(xil SEQUENCE DESCRIPTION: SEQ lD NO: 57: 
GCTGAGGATC TGGGAGTTTJk 



(2) INEOPJ^LATION EOR SEQ ID NO- 53: 

45 (i) SEQUENCE CI-IA„PA.CTE RI S^I C3 : 

(A) LENGTH: 20 base pairs: 
( B ) TY P E : A uc 1 e 1 c: a c i d 
{ C ) STP^<:;„ND E ONE SS : s i ng 1 5 
(D) T'OPOLOGY- linear 

50 

(ii) {'jOLECULE TYPE: ocher cucieic acid 

(A) DESCRIPTION: /desc = "synzhecic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) .^J-JTI -SENSE : NO 
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45 



50 



55 



(xi) ScQUSNCE DBSCRI PTIOM : SEQ ID MO: 53: 
GATGCTGC^C C^^-ACTGTATC 2: 

;2) liMFORMATION FOR SEQ ID MO: 59: 

ii) SEQUEMCE CHJ^-RACTERI STICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRA.NfDEONESS : 5ingls 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc ^ "Synthetic DMA" 

(iii) HYPOTHETICAL: MO 

( i V ) Ai^jT I - S E NS E : !mO 



(:-:i) SEQUENCE DESCRIPTIOM: 5EQ ID NO: 55: 
CGAC-^^-^AAATG GCGTCCTGAA 2 0 

(2) IMFOPJ4ATI0N FOR SEQ ID MO: 50: 

'i) SEQUENCE CKAR.ACTERI ST I CS : 

( A ) L E NGTH : 2 0 ba 3 e pairs 

(B) TYPE: nucleic acid 

(C) STP_iJ^J"DEDMESS : smcie 
ID) TOPOLOGY: linear 

(li) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTIOM; /desc = "synrhecic DMA" 

(iii) HYPOTHETICAL: MO 

fiv) Ai-ni -SENSE : MO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: SO.: 
ACGTTGACCA AGGACGAGTA 2 0 

(2) i;MFOPMjVn:ON for SEQ id mo : 51: 
M) SEQUENCE CHAJ^ACTERISTICS : 
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(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNTESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = '^synthetic DNA 

(iii) HYPOTHETICAL: NO 

(iv) AfJTI -SENSE: NO 



15 



20 



25 



30 



35 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 
ATCTGCAAGA GATGGAGGCT 

(2) INFO.^^IATIGN FOR SHQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE; n-jcleic acid 

(C) STR.^^JvJDEDNES5 : single 

(D) TOPCLOCy : linear 

(ii. ) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "syncheLi" DNA 

(Lii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52 
ACCCCAGAA-A ATCGGTTGGA 



(2) INFOPJ-IATIGN FOR SEQ ID NO: 63: 

(i) SEQUENCE CH.^;RACTE R i ST T CS : 

(A) LENGTH: 20 DasG pairs 

(B) TYPE ; nucleic acid 

(C) STRA1JDEDNE5S : single 

(D) TOPOLOGY: linear 

50 (ii) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA 

(i-i) HYPOTHETKZAL : NO 

55 (iv) ANTI -SENSE: NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 
CCGGAGGAAC ATGTGTACTT 

(2) INFORMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CI-LAJ^ACTERI STICS : 
(A) LENGTH: 20 base pairs 
(E) TYPE; nucleic acid 

(C) STRANDEDNESS ' single 

(D) TOPOLOGY: linear 

■;ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL; NO 

(iv) ANTI -SENSE: NO 



(>:i) SEQUENCE DESCRIPTION: SEQ ID NO: G4 : 
TCGTTChTAC TCGTCCTTOG 2 0 

(2) INFCPJ^1?^.TI0N for SEQ ID NO: 65; 

fi) SEQUENCE CJiAJ^^.CTERISTICS ; 

( A ) L ^ NGTH : 2 0 ba s ~ pa i r s 
iB) TYPE: nucleic acid 

(C) STP^aj^rE'EDNESS : Single 

( D ) TOPOLOGY : 1 i nea r 

(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = ''synthenLC DNA" 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



45 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO; 65: 
50 C^.TCTCAGGA CCTTTGTCTC 2 0 

(2) INFOPJ^i^TION FOR SEQ ID NO: 66; . 



55 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 
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(B) TYPE: nucleic acid 

(C) STRAKDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DMA" 



{iiij hf/POTHETICJiJj: NO 
10 (iv) AJvITI -SEFvISE : NO 



/5 (xiJ 5EQUEMCE DESCRIPTION: SEQ ID NO: 66: 

CACCTGTCCT GGGGTTATTT 



(2) INFOPJviATION FOR SEQ ID XO : £7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nuclei. c acid 

(C) STP^A^rDEDNESS : sincle 

(D) TCPOLCGY: linear 

tii} MGLECJjLe TYPE: ctlier nucleic acid 

(A) DESCRIPTION- /desc = "synchecic DNA" 

30 ( i i i ) HY POTHET I CA.L : NO 

{ i V } ANTI - SENS E : NO 



35 

(xij SEQUENCE DESCRIPTION: SEQ ID NO: 67: 
AGACAAGATG AAGACCCACC 

40 

(2) IN?OR>lA.TIOM FOR SEQ ID XO : S3: 

(i) SEQUENCE CHAPJkCTERISTICS : 

(A) r.FNGTH: 2C base pairs 

(B) TYPE: nucleic acid 

(C) STRA-NCEDNESS : sinqle 

(D) TCPOLCGY: linear 

{ill MOLECULE TYPE: other nucleic acid 
50 (A) DESCRIPTION; /desc = "synchecic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) A^m -SENSE: NO 

55 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 
5 AAGCGACCAT TCTTGCTGAC 2 0 

(2) INFORMATION FOR SEQ ID MO: 69: 

10 (i) SEQUENCE CHARACTERISTICS: 

vA) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STPAJTOEDNESS : single 

(D) TOPOLOGY: linear 



15 



20 



25 



35 



40 



45 



50 



55 



lii) MOLECULE TYPE: other nuclaic acid 

(A) DESCRIPTION: /desc = '^Gynchetic DNA" 

(lii) HYPOTHETICAL: NO 

(iv) A^JTI-SEMSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 
ATATCTCTGA TCCCACCTCC 2 0 

(2) IWFOPi'lATION FOR SEQ ID NO: 70: 

(i) SEQUENCE CHA.RACTERISTICS : 
;a) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STP.AF^EDNESS : single 
;D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: other nucleic acid 

:a) DESCRIPTION: /desc = "synthetic DNA" 

( i i i ) H Y POTHE T I CAL : NO 

(iv) Arm -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 
GAAATGCGAT CCTGTGGAAG 20 

(2) INFORMATION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base paits 

(B) TYPE- n-jcleic acid 
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(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = "syncheric DMA' 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



V 



10 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 
CTATACCACT ATGGTCCCAC 



2 0 



20 



25 



{2) INFCPJ4ATION FOR SEQ ID NO: 72: 

(i) SEQUENCE CHAP^actERI STI CS : 
(A) LENGTH: 20 bass pairs 
13) TYPE: nucleic acid 

(C) ST?Laj^HDNE5S • single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTIONS: /desc = "synthetic DNA" 

(iii) HYPCTHETICAl- : NO 

;iv) -SENSE: NO 



;xi) SEQUENCE DESCRIPTION: SEQ I"- NO; 12: 
hZPJ^.CCAQGT GGGTCTTCAT 



20 



45 



50 



(2) INFORMATION FOR SEQ ID NO: 72: 

(i) SEQUENCE CKAPJ:^CTERI STICS : 
(A) LENGTH: 20 base pairs 
(3) TYPE: nucleic acid 

(C) STPAMDEDNESS : single 

(D) TOPOLOGY; linear 

fii) MOLECULE TYPE; other nucleic acid 

<A) DESCRIPTION: /desc = "synthetic DNA*' 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



55 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 
TAGAGGTAAC TCGGGTACAC 2 0 

5 

(2) INFORMATION FOR SSQ ID NO: 74: 

(i) SEQUENCE CHARACTERISTICS: 
10 [A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
fC) STRAI-JDEDNESS : single 
;d) TOPOLOGY: linear 



15 



20 



(ii) MOLECITLS TYPE: other nvicleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA' 

(iii) HYPOTHETICAL: NO 

( i V } ANTT - SENSE : -VO 



25 



30 



35 



(x.i) SEQaENCE DESCRIPTION: SEQ ID NO: 74: 

Aj\GTTCCTTC to\gtgggga 

( 2 ) I N FORjMAT I C N for S EQ T D NO : 7 5: 

(1) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STP-AJvIDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) ATJTI -SENSE: NC 



45 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 
GGTGGCAGTA ACAACCTGAT ' 2C 

50 

(2) INF0PI4ATI0N FOR SEQ ID NO: 76: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
( B ) T Y P E : r 1 u c l e i C a c i. d 
CO STPJiJvTDEDNESS : single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DK'A" 

(iii) HYPOTHETICAL: MO 

(iv) ANTI -SENSE: NO 



{xl} sequence DESCRIPTION: SEQ ID NO: 76: 
CATGATACCT AAGTC-GGACC 



(2) INFOPJ-L4TION FOR SEQ ID NO: 77: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 72 0 base pairs 
(B:> TYPE: nucleic acid 

(C) STF^roEDNESS : double 

(D) TOPOLOGY: linear 

(11) MOLECULE T Y P E : C D N A c o niPJ^A 



30 



f^ii) HYPOTHETICAL- ; NO 

(iv) ANT L- SENSE: UO 

•ixl FEATURE: 

(A) N.iiJ<E/KEY: CDS 
(3) LOCA.TION : 1 . .717 

jS i^y-) FEATURE: 

(A) NAME /KEY: mai:_pepcice 
(3 ) LOCATION : 61 . . 717 



40 



(ix) FEATURE: 

(A) NAI'tE/KEY: sig_jjeptice 
( 5 ) LO'CATION : 1 . .60 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 

'^^ ATG AGG CrC CCT OCT -CAG CTC CTG GGG CTG CTA ATG CTC TOO GTC CCA 4 9 

Met Arg Leu Pro Ala Gin Leu Leu Gly Leu Leu Met Leu Trc Val Pro 

-20 -IS -10 ' -5 

GGA TCC AGT GGG GAT GTT GTG ATG ACT CA.G TCT CCA CTC TCC CTG CCC 9 5 

50 Gly Ser Ser Gly A.sp Val Val M^t Thr Gin Ser Pro Leu Ser Leu Pro 

1 5 10 

GTC ACC CTT GGA CAG CCG GCC TCC ATC TCC TGC AGA TCT AGT AAG AGC 14 4 

Val Thr Leu Gly Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Lys Ser 
55 '-■■'^ 20 25 
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CTT GTA CAC AGT AAT GGA AAC ACC TAT TTA CAT TGG TAG CTG GAG AAG 

Leu Val His Ser Asn Gly Asn Thr 'Tyr Leu His Trp T^^r Leu Gin Lys 

30 35 40 

^ CCA GGC CAG TCT CCA AA.G CTC CTG ATC TAC AAA. GTT TCC AAC GGA TTT 

Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg ?he 

45 50 55 60 

TCT GGG GTC CCA. GAC AGA TTC AGC GGC AGT GGG TCA GGC ACT GAT TTC 

W Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Tl^ir Asp ?he 

b5 70 75 

ACA CTG AAA ATC AGC AGG GTG GAG GCT GAG GAT GTT GGG GTT TAT TAC 

Thr Leu Lys He Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr 

75 ao S5 90 

TGC TCT CAA AGT ACA CAT GTT CCT CCG GGG TTC GGC CAA GGG ACC AAG 

Cys Ser Gin Ser Thr Hxs Val Pro Pro Ala Phe Gly Gin Gly Thr Lys 

95 100 105 



20 



25 



GTG GAA ATC AAA CGT ACT GTG GCT GCA CCA. TCT GTC TTC ATC TTC CCG 

Val Glu He Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe ?ro 
110 115 120 

CCA. TCT GAT GAG CAG TTG AAA TCT GGA ACT GCC TCT GTT GTG TGC CTG 

Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 

125 130 135 140 



CTG AAT AAC TTC TAT CCC AGA GAG GCC AAA GTA' CAG TGG AAA GTG GAT 

Leu Asn Asn Phe ly. Pre Arg Glu Ala Lys Val Gin Trp Lys Val Asp 

00 145 " iSC 155 

AA.C GCC CTC CAA TCG GGT AAC TCC CAG GAG AGT GTC ACA GAG CAG GAC 

Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp 

15 0 16 5 17 0 



AGC AAG GAC AGC ACC TAC AGC CTC AGC AGC ACC CTG ACG CTG AGC AAJ^ 

Ser Lys Asp Ser ThL" Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys 

175 180 185 

40 

GOA GAC TAC GAG AAA CAC 7\AA. GTC TAC GCC TGC GAA GTC ACC CAT CAG 

Ala Asp T-/r Glu Lys His Lys Val T\^r Ala Cys Glu Val Thr His Gin 

190 19S 20G 

GGC CTG AGC TCG CCC GTC ACA AAG AGC TTC AAC AGG GGA GAG TGT 

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 

205 210 215 



50 



55 



TAG 



{2) INFOPrATION FOR SEQ ID NO: 78; 

{i) SE^)UENCE CHARACTERISTICS: 
(A) LENGTH: 239 ammo acids 
{B) TYPE; amino acid 
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(D) TOPOLOGY: linear 
(ii) KOLECULE TYPE : . prot ei n 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 

5 

Met Arg Leu Pro Ala Gin Leu Leu Gly Leu Leu Met Leu Trp Val Pro 
-20 -15 -iO -5 

Gly 5er Ser Gly Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro 
10 i 5 10 

Val Thr Leu Gly Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Lys Ser 
15 20 25 

;5 Levi Val His Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys 

30 35 40 

Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe 
45 50 55 SO 

20 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe 
65 70 75 

Thr Leu Lys He Ser; Arg Val Giu Ala Giu Asp Val Gly Val Tyr T-yr 
80 85 90 

25 

Cys Ser Gin Ser Thr His Val Pro Pro Ala Phe Gly Gin Gly Thr Lys 
95 100 105 

Val Giu He Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe Pro 
30 110 lis 120 

Pro Ser Asp Giu Gin Leu Lys i^er Gly Thr Ala Ser Val Val Cys Leu 
125 130 135 140 

35 Leu Asn A.sn Phe T\''r Pro Arg Giu Ala Lys Val Gin Ti-p Lys Val Asp 

L45 150 155 

Asn A.la Leu Gin Ser Gly Asn Ser Gin Giu Ser Val Thr Giu Gin Asp 
1.60 155 170 

40 

Ser Lys Asp Ser Thr l"y^ Ser Leu Ser Ser Tnr Leu Thr Leu Ser Lys 
175 130 185 

Ala Asp Tyr Giu Lys His Lys Val TTyr Ala Cys Giu Val Thr His Gin 
19 0 19 5 2 0 0 



45 



Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Giu C^-'s 
205 210 215 



50 (2) IWFOPJ4ATIGW FOR SEQ ID NO: 79: 

(i) SEQUENCE CHAPiACTERISTICS : 

(A) LENGTH; 720 bass pairs 

(B) TYPE: nucleic acid 
55 (C) STP^J^^DEDNESS : double 

(D) TOPOLOGY: linear 
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(ii) MOLECULH TYPE: cDNA CO mRNA 

(iii) HYPOTHETICAL: NO 

5 

(iv) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME /KEY: CDS 
^0 (3J LOCATION : 1 . . 717 



(ix) FEATURE: 

(A) NAME/KEY : maC_pGptide 

(B) LO'CATION : 61 . . 71 7 

(ix) FEATURE; 

(A) NAME/KEY: s i.g_pept; ide 
{B ) LO'CATION : 1 . .60 



15 



25 



20 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 79; 

ATG AGG CTC CCT GCT CAG CTC CTG GGG CTG CTA ATG CTC TGG GTC CCA 

Met Arg Leu ^ro Ala Gin Leu Leu Gly Levi Leu Mec Leu Trp Val Pro 

-20 -15 -10 -5 

GGA TCC AGT GGG GAT GTT GTG ATG ACT CAG TCT CCA CTC TCC CTG CCC 

Gly Ser Ser Gly Asp Val Val Met Thr Gin Ser Pre Leu Ser Leu Pro 

1 5 10 

GTC ACC CTT GGA CAG CCG GCC TCC ATC TCC TGC AGA TCT AGT AA3 AGC 

Val Thr Leu Gly Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Lys Ser 
IS 2 0 2 5 

CTT GTA CAC AGT r--J^:V GGA A_AC ACC TAT TTA CJ-SV TGG TAG CTG CAG AAG 

35 L-eu Val His Ser Asn Gly Asn Tr.r Tyr Leu His Trp T^/r Leu Gin Ly3 
3 0 3 5 4 0 

CCA GGC CAG TCT CCA AAG CTC CTG ATC TAC AAA GTT TCC AAC CGA TTT 

Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe 

45 50 55 GO 

TCT GGG GTC CCA GAC AGA TTC AGC GGC AGT GGG TCA GGC ACT GAT TTC 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe 

65 70 75 

ACA CTG J^J\A ATC AGC AGG GTG GAG GCT GAG GAT GTT GGG GTT TAT TTC 

Thr Leu Lys lie Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Phe 

BO 8 5 9 0 

TGC TCT CA.A ACT ACA C^T GTT CCT CCG GCG TTC GGC CAA GGG ACC AA.G 

SO CVg Ser Gin Ser Thr His Val Pro Pro Ala Phe Gly Gin Gly Thr Lys 

95 100 iOS 

GTG GAA ATC AAA CGT ACT GTG GCT GGA CCA TCT GTC TTC ATC TTC CCG 

Val Glu lie Lys Arg Thr Val Ala Ala Pro Ser Val Phe lie Phe Pro 
55 ilO 115 120 
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w 



20 



CCA TCT GAT GAG CAG TTG AAA TCT GGA ACT GCC TCT GTT GTG TGC CTG 4 80 

Pro Sei- Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 
125 130 135 14C 

CTG AAT AAC TTC TAT CCC AGA GAG GCC AAA GTA CAG TGG AAA GTG GAT 52 3 

Leu Asn Asn Phe Tyr Pro Arg Giu Ala Lys Val Gin Trp Lys Val Asp 
145 150 155 

PJ^.C GCC CTC CAA TCG GGT AAC TCC <CAG GAG AGT GTC ACA GAG CAG GAC 5 76 

Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp 
160 165 170 



AGC AAG GAC AGC ACC TAG AGC CTC AGC AGC ACC CTG ACG CTG AGC AAA 6 24 

S9r Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys 

15 17S 180 135 

GCA GAC TAC GAG AAA CAC AAA GTC TAC GCC TGC GAA GTC ACC CAT CAG 672 

Ala Asp T^/r Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin 

190 195 200 



25 



GGC CTG AGC TCG CCC GTC ACA AAG AGC TTC AAC AGG GGA GAG TCT 7 17 

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
205 210 215 

TAG 7 2 0 



(2) IMFORMATrON FOR 5EQ ID NO: 80: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23S amino acids 
iB) TYPE: 3rr.ino acid 
(D) TOPOLOGY: linear 

(li) MOLECULE TYPE: protiein 
35 <xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80: 

Met Arg Leu Pro Ala Gin Leu Leu Gly Leu Leu Met Leu Trp Val Pro 
-20 -15 -10 ^5 

Giy Ser Ser Gly Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro 
1 5 10 

Val Thr Leu Gly Gin Pre Ala Ser lie Ser Cys Arg Ser Ser Lys Ser 
15 2 0 2 5 

Leu Val His Ser Asn Gly Asn Thr 'IVr Leu His Trp Tyr Leu Gin Lys 
3 0 3 5 ^ 0 * 

Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe 
45 50 55 60 

50 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly" Thr Asp Phe 
65 70 75 

Thr Leu Lys lie Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Phe 
55 30 S5 90 
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C-ys Ser Gin 5er Thr His Val Pro Pro Ala Phe Gly Gin Gly Thr Lys 
95 100 105 

Val Glu lie Lys Arg Thr Val Ala Ala Pro Ser Val Phe lie Phe Pro 
1.10 115 120 

Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 
125 130 135 140 

Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp 
145 150 155 

Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp 
160 165 170 

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys 

175 ISO 185 

Ala Asp Tyr Glu Lys His Lys Val T\^r Ala Cys Glu val Thr His Gin 
190 195 200 



25 



35 



40 



45 



50 



Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
2 05 210 2 15 



■) IMPORMATION FOR SEQ ID NO: 31: 



{i} SEQUEMCE CHAPACTERISTICS : 

(A) LENGTH: 720 base pairs 
^0 (3) TYPE: nucleic acid 

iC) STRATTDEDNESS : double 
( 0 ) TOP O !.. OG Y ■ 1 i. n e a r 



(li) MOLECULE TYPE; cDfJA ZO mPJvJA 

(^xi) HYPOTHETICAL: NO 

(iv) AI^TTT -SEKSE : NO 

(ix) FEATURE: 

I A) NAME/KEY: CDS 
(3) LOCATION . 1 . .717 

(ix) FEATURE: 

{A) NAME/KEY: niat_peptice 
(E) LOCATION : 61 . .717 

(ix) FEATURE: 

(A) NAME/KEY: sig^peptide 

(B) LOCA.TION : 1 . . 60 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81: 

ATG AGG CTC CCT GCT CAG CTC CTG GGG CTG CTA ATG CTC TGG GTC CCA 
55 Mec Arg Leu Pro Ala Gin Leu Leu Gly Leu Leu Mac Leu Trp Val Pro 

-20 -15 ~i0 -5 
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GGA TCC AGT GGG GAT GTT GTG ATG ACT C^VG TCT CCA CTC TCC CTG CCC 9 6 

Gly Ser Ser Gly Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro 
15 10 

5 

GTC ACC CTT GGA CAG CCG GCC TCC ATC TCC TGC AGA TCT AGT AAG AGC 1^4 

Val Thr Leu Gly Gin Pro Ala Ser He Ser Cys Arg Ser Ser Lys Ser 

15 20 25 

W CTT GTA CAC AGT .^J^T GGA A.£^C ACC TAT TTA CAT TGG TAC CTG CAG AAG 19 2 

Leu Val His Ser Asn Gly Asn Thr Tyr Leu His Trp T>-r Leu Gin Lys 
30 35 40 

CCA GGC CAG TCT CCA AGG CTC CTG ATC TAC AAA. GTT TCC AAC CGA TTT 24 0 

16 Gly Gin Ser Pro Arg Leu Leu He Tyr Lys Val Ser Asa Arg ?he 

^-5 50 55 50 

TCT GGG GTC CCA GAC AGA TTC AGC GGC AGT GGG TCP. GGC ACT GAT TTC 28 8 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp ?he 
20 ^5 '^5 

ACA CTG ATC AGC AGG GTG GAG GCT GAG GAT GTT GGG GTT TAT TAC 33 6 

Thr Leu Lys He Ser Arg V=l Glu Ala Glu Asp Val Gly Val Tyr Tyr 
SO 95 90 

TGC TCT rj\A AGT ACA OVr GTT CCT CCG GCG TTC GGC CAA GGG ACC ?^JkG 3 84 

Cys Ser Gin Ser Thr His Val Pro Pre Ala Phe Gly Gin Gly Thr lys 

95 100 105 

GTG GAA ATC AA/i. CGT ACT GTG GCT G-CA CCA TCT GTC TTC ATC TTC CCG 4 32 

^0 Val Glu He Lys Arg Thr Val Ala Ala Pro Ser Val Phs He Phe Pro 

110 115 120 

CCA TCT GAT GAG CAG TTG AAA TCT GGA ACT GCC TCT GTT GTG TGC CTG 4 80 

Pro Ser Asp Glu Gin T.,eu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 
35 1-25 130 135 ^ 140 

CTG AJ\T .2iAC TTC TAT CCC ACA GAG GCC AAP. GTA CAG TGG AAA GTG GAT 52 3 

Leu Asn Asn Phe T^/r Pre Arg Glu Ala Lys Val Gin Tlx- Lys Val Asp 
145 150 155 



25 



40 



45 



AJKC GCC CTC CAA TCG GGT AAC TCC CAG GAG AGT GTC ACA GAG CAG GAC 57 S 

Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp 

l^SO 1G5 170 

AGC AAG GAC AGC ACC TAC AGC CTC AGC AGC ACC CTG ACG CTG AGC AAA G24 

f^.er Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys 

175 ISO 135 



GCA GAC TAC GAG AAA. CAC AAA. GTC TAC GCC TGC GAA GTC ACC CAT CAG 67 2 

Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin 
50 190 195 2 00 

GGC CTG AGC TCG CCC GTC ACA AAG AGC TTC AAC AGG GGA GAG TGT 717 

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
205 210 215 



55 



TAG 



7 23 
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(2) INFORMATION FOR SEQ ID NO: 32: 

^ (i) SEQUENCE CHAP-ACTERISTICS : 

(A) LENGTH: 2 39 amino acids 

(B) TYPE; amino acid 
(D) TOPOLOGY; linear 

10 (ii) MOLECULE TYPE: procein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 



Met Arg Leu Pro Ala Gin Leu Leu Gly" Leu Leu Met Leu Trp Val Pro 

;5 -20 -15 -10 -5 

Gly Ser Ser Gly Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro 
15 10 



20 



25 



00 



Val Thr Leu Gly Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Lys Ser 
15 20 25 

Leu Val His Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys 
3 0 3 5 4 0 

Pro Gly Gin Ser Pro Arg Leu Leu lie TVr Lys Val Ser Asn Arg Phe 
45 50 55 . 60 

Ser Gly Val Pro Asp Arg Fhe Ser Gly Ser Gly Ser Gly Thr Asp Phe 
65 . 70 . ■ 75 

Thr Leu Lys lie Ser Arg Val Giu Ala Glu Asp Val Gly Val Tyr T^/r 
80 85 90 

Cys Ser Gin Ser Thr His Val Fro Pro Ala Phe Gly Gin Gly Thr Lys 
95 iOO 105 

Val Glu lie Lys Arg Thr Val Ala Ala Pro Ser Val Phe lie Phe Pro 
110 115 120 

■Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 
12 5 130 135 14 0 

Leu Asn Asn Phe T^/r Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp 
145 150 155 

Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu S~l Val Thr Glu Gin Asp 
160 165 170 

Ser Lys Asp Ser Thr T~/r Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys 
175 130 195 



35 



40 



50 



55 



Ala Asp 'lyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin 

19 0 15 5 20 0 

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 

205 210 215 
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(2) INFORMATION rOR SEQ ID NO: 83: 

(i) SEQUENCE CHARACTERISTICS: 
^ (A) LENGTH: 720 base pairs 

(B) TYPE: nucleic acid 

(C) STRAI^JDEDNESS: double 

(D) TOPOLOGY: linear 

10 (ii) MOLECULE TYPE: cDNA CO mRI>JA 

(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: WO 



/5 



20 



25 



45 



(ixj FEATURE : 

(A) NA1^1E/KEY. CDS 
(Bi LOCATION : 1 . .717 

(ix) FEATURE: 

(A) NAME /KEY: mat_peptide 
(E) LOCATION : 51 . .717 

( ix) FEATURE : 

(A) NAJviE/KHY: £i9_pept:ide 
(3) LOCATION : 1 . .60 



(xi) SEQUENCE DE.SCR T PTION- • SEC ID NO: 83 



^0 ATG AGO CTC CCT GCT CAG CTC CTG GGG CTG CTA ATG CTC TGG GTC CCJ^. 4 3 

Mec Arg Leu Pro Ala C-ln Leu Leu Gly Leu Leu Mec Leu Trp Val Pro 

-2 0 -15 -10 -5 

GGA TCC AGT GGG GAT GTT GTG ATG ACT CAG TCT CCA CTC TCC CTG CCC 9 6 

35 Ser Ser Gly Asp Val Val Men Thr Gin Ser Pro Leu Ser Leu Pro 

I 5 10 

GTC ACC CTT GGA CAG CCG GCC TCC ATC TCC TGC AGA TCT AGT AAG AGC 144 

Val Thr Leu Gly Gin Pro Ala Ser lie Ser Cys Arg Ser .Ser Lys Ser 

15 20 25 

40 . 

CTT GTA CAC AGT AAT GGA AAC ACC TAT TTA CAT TGG TAC CTG CAG AAG 192 

Leu Val His Ser Asn Gly Asn Thr Tyr Leu His Trp T^/r Leu Gin Lys 
3G 3 5 4 0 

CCA GGC C/vG TCT CCJ\ AGG CTC CTG ATC TAC AAA GTT TCC AAC CGA TTT 240 

Pro Gly Gla Ser Pro Arg Leu Leu lie Tyr Lys Val Ser Asn Arg Phe 

45 50 55 60 

50 TCT GGG GTC CCA GAG AGA TTC AGC GGC AGT GGG -TCA GGC ACT GAT TTC 2 38 

Ser Gly Val Pro Asp Arg phe Ser Gly Ser Giy Ser Giy Thr Asp Phe 
65 70 75 

ACA CTG AAA ATC AGC AGG GTG GAG GCT GAG GAT GTT GGG GTT TAT TTC 3 36 

55 Thr Leu Lys lie Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Phe 

80 85 90 
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TGC TCT CAA AGT ACA CAT GTT CCT CCG GCG TTC GGC CAA GGG ACC AAG 384 

Cy-s Ser Gin Ser Thr His Val Pro Pro Ala Phe Gly Gin Gly Thr Lys 

95 100 1Q5 

5 

GTG GAA ATC AAA COT ACT GTG GCT GCA CCA TCT GTC TTC ATC TTC CCG 4 3 2 

Val Glu lie Lys Arg Thr Val Ala Ala Pro Ser Val Phe lie Phe Pro 

110 115 120 

W CCii- TCT GAT GAG GAG TTG AAA TCT GGA ACT GCC TCT GTT GTG TGC CTG 48 0 

Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 
125 130 135 i4C 

CTG AAT AAC TTC TAT CCC AGA GAG GCC AAA GTA CA.G TGG AAG GTG GAT 52 3 

15 Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp 

145 150 155 

AAC GCC CTC C.^A TCG GGT .AAC TCC CAG GAG AGT GTC ACA GAG CAG GAC 57 5 

Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp 
160 leiS 170 



20 



25 



30 



35 



40 



45 



50 



AGC AAG GAC AGC ACC TAG AGC CTC AGC AGC ACC CTG ACG CTG AGC AA.z^ 6 24 

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys 
175 130 1S5 

GCA GAC TAC GAG AAA CAC AAA GTC TAC GCC TGC G/^A GTC ACC CAT CAG G7 2 

Ala Asp Tyr Glu Lys His Lys Val T-zr Ala Cys Glu Val Thr His Gin 
L90 195 200 

GGC CTG AGC TCG CCC GTC ACA. A^.G AGC TTC A^^C AGG GGA GAG TGT 7 17 

Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
205 210 215 

TAG 7 2 0 



(2) rNFOP-tn^^.TION FOR SZQ ID NO: 84: 

(i) SHQUENCE CHAPJ^CTERI STI CS : 
•A) LENGTH: 239 amino acids 
■ B ) TY P E : s rr: i no a c i c 
;d) I'OPOLOGY : linear 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SE3 ID NO; 34: 

r^lec Arg Leu Pro Ala Gin Leu Leu Gly Leu Leu Mec Leu 'i'lrp Val Pro 
-20 -15 -10 -5 

Gly Ser Ser Gly Asp Val Val Met Thr Gin Ser Ptc Leu Ser Leu Pro 
15 10 

Val Thr Leu GLy Gin Pro Ala Ser He Ser Cys Arg Ser Ser Lys Ser 
15 20 25 

Leu Val His Ser Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys 

55 ^5 40 
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Pro Gly Gin Ser Pro Arg Leu Leu lie Tyr Lys Vai Ser Asn Arg Phe 

45 50 55 60 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe 

65 70 75 

Thr Leu Lys He Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Phe 
80 35 90 

C\'3 Ser Gin Ser Thr His Vai Pro Pro Ala Phe Gly Gin Gly Thr Lys 
95 100 105 

Val Glu He Lys Arg Thr Val Ala Ala Pre Ser Val Phe He Phe Pro 

/5 110 115 120 

Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val C\^s Leu 

125 130 135 140 



10 



20 



25 



30 



Leu Asn Asn Phe T^/r Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp 
145 150 155 

Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp 

160 165 170 

Ser Lys Asp Ser Thr T-/r Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys 

175 180 185 

Ala Asp T^/r Glu Lys His Lys V~l Tyr Ala Cys Gl'j Val Thr His Gin 

190 155 200 

Gly Leu Ser Ser Pro Vai Thr Lys Ser Phe Asn Arg Gly Glu Cys 

205 210 215 



35 (2) INFORJ'^ATION FOR SEQ ID MO: 85: 

(i) SEQU^INCE CFLAPACTE^ISTICS : 

(A) LENGTH: 1768 base pairs 

(B) TYPZ : ru-cleic acid 

(C) strajntdedn'ESS : double 
{□) TOPOLOGY: linear 

(ii) KOLECULE TYPE: cDNA co rT\P_MA 

(iii) HYPOTHETICAL: NO 

(iv) AInTTI -SENSE: NO 



40 



45 



(ix) FEATURE: 

(A) NAME/KEY- CDS 
50 (B) LOCATION : 1 .. 1 764 

{ ix) FEATURE : 

(A) NAME/KEY: mac_pepiide 

(B) LOCATION : 58 . .1764 



55 



( ix) FEATUP.E : 
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(A) NAME/KEY: sig_peptide 

(B) LOCATION : 1 . . 57 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85: 

ATG GGA TGG AGC TGG ATC TTT CTC TTC CTC CTG TCA GGA ACT GCA GGC 4 8 

Met Gly Trp Ser Trp' He Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 
-19 -15 -10 -5 

GTC CAC TCT GAG GTG CAG CTT GTG CAG TCT GGG GCT GAG GTG AAG AP.G 9 6 

Val His Sei- Glu Val Gin Leu Val Gin Ser Giy Ala Glu Val Lys Lys 
15 10 

15 CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCT TCT GGA TAC ACC TTC 14 4 

Pro Gly Ala Ser Val Lys Val Ser C^^s Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 



10 



20 



25 



ACT GAC TAT AAT ATG CAT TGG GTG CGC CAG GCC CCC GGA CAA GGA CTC 192 

Thr Asp Tyr Asn Met His Ti-p Val Arg Gin Aia Pro Gly Gin Gly Leu 
30 3 5 40 45 

GAA. TGG ATG GGA TAT ATT TAT CCT TAC AAT GGT GGT ACT GGC TAC T^,Q 24 0 

Glu Trp M-5C Gly Tyr lie Tyr Pro T^/r Asn Giy Gly Thr Gly T^/r Asn 
50 55 60 

CA.G AA.G TTC .A^^G AGC AAG GCC ACA TTG ACT GTT GAC AAT TCC GCG AGC 2 88 

Gin Lys Phe Lys Ser Lys Ala Thr Lea Thx* Val .Asp Asn Ser Ala Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAA GAC ACG GCT GTG 3 36 

Thr Ala Tyr Mec Gl'j Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
SO . 85 90 

TAT TAC TGT GCG AGA AGT TAC TAT GCT ATG GAC TAC TGG GGC CAG GGA 3 84 

T:,'r Tyr CVs Ala Arg Ser Tyr ly^^ Ala Met Asp Tyr Trp Gly Gin Gly 
. 95 100 105 

ACC CTG GTC ACC GTC TCC TCA GGG AGT GCA TCC GCC CCA ACC CTT TTC 4 32 

Thr Leu Vr.l Thr Val Ser Ser Gly Ser Ala Ser Ala Pro Thr Leu Phe 
110 115 120 125 

CCC CTC GTC TCC TGT GAG AAT TCC CCG TCG GAT ACG AGC AGC GTG GCC 4 80 

Pro Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr Ser Ser Val Ala 
130 13 5 14 0 

GTT GGC TGC CTC GCA CAG GAC TTC CTT CCC GAC TCC ATC ACT TTC TCC 52 8 

Val Gly Cys Leu Ala Gin Asp Phe Leu Pro Asp Ser lie Thr Phe Ser 

145 150 155 

50 TGG AAA TAC /^J\G AAC A/^.C TCT GAC ATC AGC AGT ACC CGG GGC TTC CCA 57 6 

Trp Lys T-y'r Lys Asr. Asn Ser Asp He Ser Ser Thr Arg Gly Phe Pro 
160 165 170 

TCA GTC CTG AGA GGG GGC AAG TAC GCA GCC ACC TCA CAG GTG CTG CTG 6 24 

55 Ser Val Leu Arg Gly Gly Lys Tyr Ala Ala Thr Ser Gin Val Leu Leu 

175 130 185 



40 



45 
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CCT TCC AAG GAC GTC ATG CAG GGC ACA GAC GAA CAC GTG GTG TGC AA-^. 572 

Pro Ser Lys Asp Val Met Gin Giy Thr Asp Giu His Vai Val Cys Lys 

190 195 200 2QS 

5 ■ 

GTC CJKQ CAC CCC AAC GGC AAC AAA GAA AAG ^^J^C GTG CCT CTT CCA GTG 7 20 

Val Gin His Pro Asn Gly Asn Lys Giu Lys Asn Val Pro Leu Pro Val 
210 215 220 

10 ATT GCC GAG CTG CCT CCC AAA GTG AGC GTC TTC GTC CCA CCC CGC GAC 7 68 

He Ala Giu Leu Pro Pro Lys Val Ser Val Phe Vai Pro Pro Arg Asp 
225 230 235 

GGC TTC TTC GGC AAC CCC CGC AAG TCC AAG CTC ATC TGC CAG GCC ACG 316 

15 Gly Phe Phe Gly Asn Pro Arg Lys Ser Lys Leu He Cys Gin Ala Thr 

240 245 250 

GGT TTC AGT CCC CGG CAG ATT CAG GTG TCC TGG CTG CGC GAG GGG AAG 3 64 

Gly Phe Ser Pro Arg Gin He Gin Val Ser Ti-p Leu Arg Giu Gly Lys 
255 260 265 

CAG GTG GGG TCT GGC GTC ACC ACG GAC CAG GTG CAG GCT GAG GCC /^J\A 912 

Gin Val Gly Ser Gly Val Thr Thr Asp Gin Vai Gin Ala Giu Ala Lys 

270 275 280 285 

GAG TCT GGG CCC ACG ACC TAC AAG GTG ACC AGC ACA CTG ACC ATC AAP, 9 60 

Giu Ser Gly Pro Thr Thr T\'r Lys Val Thr Ser Thr Leu Thr He Lys 
290 295 300 

GAG AGC GAC TGG CTC AGC CAG AGC ATG TTC ACC TGC CGC GTG GAT CAC iC08 

^0 Giu Ser Asp Trp Leu Ser Gin Ser Met Phe Thr Cys Arg Vai Asp His 

305 310 315 

AGG GGC CTG ACC TTC CAG CAG J^AT GCG TCC TCC ATG TGT GTC CCC GAT 10 56 

Arg Giy Leu Thr Phe Gin Gin Asn Ala Ser Ser Mer. Cys Vai Pro Asp 
35 .--^f^ "-25 330 

CA.Q GAC AC/'. GCC ATC CGG GTC TTC GCC ATC CCC CCA TCC TTT GCC AGC 1104 

Gin Asp Thr Ala He Arg vai Phe Ala He Pro Pro Ser Phe Ala Ser 
335 340 345 



25 



40 



ATC TTC CTC ACC AAG TCC ACC AAG TTG ACC TGC CTG GTC ACA GAC CTG 115 2 

He Phe Leu Thr Lys Ser Thr Lys Leu Thr CVs Leu Vai Thr Asp Le-j 
350 355 360 365 



45 

ACC ACC TAT GAC AGC GTG ACC ATC TCC TGG ACC CGC CAG AJ^.T GGC GAA. 12 00 

Thr Thr T^/r Asp Ser Val Thr He Ser Trp Thr Arg Gin Asn Gly Giu 
370 375 3S0 

50 GCT GTG AAA ACC CAC ACC AAC ATC TCC GAG AGC CAC CCC AAT GCC ACT 124 8 

Ala Vai Lys Thr His Thr Asn He Ser Giu Ser His Pro Asn Ala Thr 

3B5 390 395 

TTC AGC GCC GTG GGT GAG GCC AGC ATC TGC GAG GAT GAC TGG AAT TCC 1296 

55 Pl"ie Ser Ala Vai Giy Giu Ala Ser He Cys Giu Asp Asp Trp Asn Ser 

400 405 410 
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GGG GAG AGG TTC ACG TGC ACC GTG ACC CAC ACA GAC CTG CCC TCG CCA 

Gly Glu Arg Phe Thr 'Cys Thr Val Thr His Thr Asp Leu Pro Ssr Pro 

415 420 425 

5 

CTG AAG CAG ACC ATC TCC CGG CCC AAG GGG GTG GCC CTG CAC AGG CCC 

Leu Lys Gin Thr lie Ser Arg Pro Lys Gly Val Ala Leu His Arg Pro 

430 435 440 445 

10 GAT GTG TAC TTG CTG CCA CCA GCC CGG GAG CAG CTG AAC CTG CGG GAG 

Asp Val Tyr Leu Leu Pro Pro Ala Arg Glu Gin Leu Asn Leu Arg Glu 

450 455 460 

TCG GCC ACC ATC ACG TGC CTG GTG ACG GGC TTC TCT CCC GCG GAC GTC 

15 Ser Ala Thr lie Thr Cys Leu Val Thr Gly Phe Ser Pro Ala Asp Val 

465 4 70 4 75 

TTC GTG CAG TGG ATG CAG AGG GGG CAG CCC TTG TCC CCG GAG -AAG TAT 

Phe Val Gin Trp Met Gin Arg Gly Gin Pro Leu Ser Pro Glu Lys Tyr 

460 485 490 



20 



25 



30 



40 



GTG ACC ACC GCC CCA ATG CCT GAG CCC CAG GCC CCA GGC CGG TAC TTC 

Val Thr Ser Ala Pro Met Pro Glu Pro Gin Ala Pro Gly Arg Tyr Phe 
495 500 505 

GCC CAC AGC ATC CTG ACC GTG TCC GAT^. GAG GAA TGG .^^AC ACG GGG GAG 

Ala His Ser lie Leu Thr Val Ser Glu Glu Glu Trp Asn Thr Gly Glu 

510 515 520 525 

ACC TAC ATC TGC GTG GTG GCC CAT GAG GCC CTG CCC .^^AC AGG GTC ACC 

Thr 7Vr lie CVs Val Val Ala His Glu Ala Leu Pro Asn Arg Val Thr 
530 535 540 



GAG AGG ACC GTG GAC AAG TCC ACC GGT >J\A CCC ACC CTG TAC Az^^.C GTG 

Glu Arg Thr Val Asp Lys Ser Thr Gly Lys Fro Thr Leu Tyr Asn Val 
35 550 555 

TCC CTG GTC ATG TCC GAC hCJ^. GCT GGC ACC TGC TAC TGA 

Ser Leu Val Mec Ser Asp Thr Ala Gly Thr Cys Tyr 
560 565 



(2) INFORMATION FOR SEQ ID NO : S6: 



(i) SEQUENCE CHAPAXTERI STICS : 
( A ) r. 5: NGTH : 5 8 3 a rn i. no a c i d s 
(B} TYPE: anino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

{;•:!> SEQUENCE DESCRTPTTON- SEQ ID NO- 86: 

50 

M8C Gly Trp Ser Trp lie ?hs Leu Phe -eu Leu Ser Gly Thr Ala Gly 
-19 -15 -10 -5 

Val His Ser Glu Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
55 15 10 
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Pro Gly Ala Ser Val Lys Val Ser C/s Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 

Thr Asp Tyi- Asn Mec His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Tyr lie Tyr Pro Tyr Asn Gly Gly Thr Gly T^-r Asn 
50 55 60 

Gin Lys Phe Lys Ser Lys Ala Thr Leu Thr Val Asp Asn Ser Ala Ser 
65 70 75 

Thr Ala Tyr Met: Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 8 5 9 C 

T^^r Tyr Cys Ala Arg Ser Tyr Tyr Ala Me- Asp Tyr Trp Gly Gin Gly 
95 100 105 

Thr Leu Val Thr Val Ser Ser Gly Ser Ala Ser Ala Pro Thr Leu Phe 
110 115 i2C 125 

Pro Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr Ser Ser Val Ala 
130 135 14 0 

Val Gly Cys Leu Ala Gin Asp Phe Leu Pro Asp Ser lie Thr Phe Ser 
145 150 155 

Trp Lys T\'r Lys Asn Asn Ser Asp lie Ser Ser Thr Arg Gly Phe Pro 
ISO 165 170 

^0 ^er Val Leu Arg Gly Gly Lys T\'r: Ala Ala Thr Ser Gin Val Leu Leu 

175 ISO 1S5 

Pro Ser Lys Asp Val Mec Gin Gly Thr Asp Glu His Val Val Cys Lys 
190 195 2 0 0 205 

35 

Vai Gin His Pro Asn Gly Asn Lys Glu Lys Asn Val Pro Leu Pro Val 
210 215 220 

lie Ala Glu Leu Pro Pro Lys Val Ser Val Phe Val Pro Pro Arg Asp 
225 230 235 

Gly Phe Phe Gly Asn Pro Arc Lys Ser Lys Leu lie Cys Gin Ala Thr 
240 245 250 

Gly Phe Ser Pro Arg Glr He Gin Val Ser Trp Leu Arg Glu Gly Lys 
255 260 265 

Gin Val Gly Ser Gly Val Thr Thr Asp Gin Val Gin Ala Glu Ala Lys 

270 273 280 285 

50 Glu Ser Gly Pro Thr Thr T-yr Lys Val Thr Ser Thr Leu Thr lie Lys 

290 295 300 

Glu Ser Asp Trp Leu Ser Gin Ser Mec Phe Thr Cys Arg Val Asp His 
305 310 315 

55 



40 



45 
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20 



Arg Gly Leu Thr Phe Gin Gin Asn Ala Ser Ser Men Cys Val Pro Asp 
320 325 330 

Gin Asp Thr Ala lie Arg Val Fhe Ala lie Pro Pro Ser Phe Ala Ser 
^ 335 340 ■ 345 

lie Phe Leu Thr Lys Ser Thr Lys Leu Thr Cys Leu Val Thr Asp Leu 
350 355 360 365 

10 Thr Thr Tyr Asp Ser Val Thr He Ser Trp Thr Arg Gin Asn Gly Glu 

370 375 380 

Ala Val Lys Thr His Thr Asn lie Ser Glu Ser His Pro Asn Ala Thr 
385 390 395 

Phe Ser Ala Val Gly Glu Ala Ser He Glu Asp Asp Trp Asn Ser 

400 405 410 

Gly Glu Arg Phe Thr Cys Thr Val Thr His Thr Asp Leu Pro Ser Pro 
415 420 425 

Leu Lys Gin Thr He Ser Arg Pro Lys Gly Val Ala Leu His Arg Pro 
4 3 0 4 3 5 4 4 0 4 4 5 

Asp Val T-'/r Leu '^eu Pro Pro Ala Arg Glu Gin Leu Asn Leu Arg Glu 
450 455 460 

Sbl- Ala Thr lie Thr Cys Leu Val Thr Gly Phe Ser Pro Ala Asp Val 
4^5 470 475 

30 Phe Val Gin Trp Ket Gin Arg Gly Gin Pro Leu Ser Pro Glu Lys T>^r 

480 4 85 4 30 

Val Thr Ser Ala Pro Meti Pro Glu Pro Gin Ala Pro Gly Arg Tyr Phe 
495 500 505 

Ala His Ser He Leu Thr Val Ser Glu Glu Glu Trp Asn Thr Gly Glu 
510 515 520 525 

Thr TVr He Cys Val Val Ala His Glu Ala Leu Pro Asn Arg Val Thr 
530 535 54 0 

Glu Arg Thr Val Asp Lys Ser Thr Gly Lys Pro Thr Leu Tyr Asn Val 
545 550 555 

Ser Leu Val Kiec Ser Asp Thr Ala Gly Thr Cys Tyr 
5G0 5b5 



25 



35 



40 



(2) INFOPi-lATIOM FOR SEQ ID UO : 37: 

50 (i) SEQUENCE CH^c^iP^CTE RI STI CS : 

•A) LENGTH: 1768 base pairs 

(B) TYPE; nucleic acid 

(C) STF^TDEDNESS : double 

(D) TOPOLOGY: linear 

55 

(ii) MOLECULE TYPE: CDNA CO mPJJA 
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liii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

5 

(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION : I . . 1764 

10 (ix) FEATURE: 

(A) NAME/KEY: mat_peptide 

(B) LOCATION: 58 . .1764 

(ix) r EAT'JRE : 
/5 (A) NAME /KEY: sig_pepcide 

(B) LOCATION : 1 . . 57 



20 



25 



35 



40 



50 



(xi) SEQUENCE DESCRI PTIOPJ : SEQ ID iMO : £7: 

ATG GGA TGG AGC TGG ATC TTT CTC TTC CTC CT3 TCA GGA ACT GCA GGC 4 8 

Kec Gly Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 
-19 -15 -IC ■ -5 ^ 

GTC CAC TCT GAG GTG CAG CTT GTG CAG TCT GGG GCT GAG GTG AAG ^J\G 9 6 

Val His Ser Glu Va 1 Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lvf3 
15 10 



CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCT TCT GGA TAC ACC TTC 14 4 

?ro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr ?he 

^0 15 2 0 2 5 

ACT GAC TAT AAT ATG CA.T TGG GTG AAG CAG GCC CAT GGA AAG AGC CTC 192 

Thr Asp Tyr Asn Met His Trp Val Ly£: Gin Ala His Gly Lys Ser Leu 

30 3 5 40 45 



GAA TGG ATG GGA TAT ATT TAT CCT TAC AAT GGT GGT ACT GGC TAC AAC 24 0 

Glu Trp Met Gly Tj-r lie T\'r Pro Tyr Asn Gly Gly Thr Gly Tyr Asn 

5 0 5 5 60 

•lAG AA.G TTC AAG AGC AAG GCC ACA TTG ACT GTT GAC AAT TCC GCG AGC 2 88 

Gin Lys Phe Lys Ser Lys Ala Thr Leu Thr val Asp Asn Ser Ala Ser 

£5 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AG A TCT GAA GAC ACG GCT GTG jl 3 6 

Thr Ala Tyr Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

30 £5 90 

TAT TAC TGT GCG AGA AGT TAC TAT GCT ATG GAC TAC TGG GGC CAG GGA 3 84 

T:/r Tyr Cys Ala Arg Ser T^/r Tyr Ala Mec Asp T^-r Trp Gly Gin Gly 

95 TOO 105 

ACC CTG GTC ACC GTC TCC TCA. GGG AGT GCA TCC GCC CCA ACC CTT TTC 432 

Thr Leu Val Thr Val Ser Ser Gly Ser Ala Ser Ala Pro Thr Leu Phe 

110 115 12G 125 



55 
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CCC CTC GTC TCC TGT GAG AAT TCC CCG TCG GAT ACG AGC AGC GTG GCC 

p.ro Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr Ser Ser Val Ala 

130 135 140 

^ GTT GGC TGC CTC GCA -GAG GAC TTC CTT CCC GAC TCC ATC ACT TTC TCC 

Val Gly Cys Leu Ala Gin Asp Phe Leu Pro Asp Ser lie Thr Phe Ser 

145 150 155 

TGG AAA. TAC AAtG AAC AAC TCT GAC ATC AGC AGT ACC CGG GGC TTC CCA 

10 Trp Lys T^^r Lys Asn Asn Ser Asp He Ser Ser Thr Arg Gly Phe Pro 

160 1S5 170 

TCA GTC CTG AGA GGG GGC AAG TAC GCA GCC ACC TCA C_AG GTG CTG CTG 

Ser Val Leu Arg Gly Gly Lys Ty r Ala Ala Thr Ser Gin Val Leu Leu 

15 130 185 

CCT TCC AAG GAC GTC ATG CA.G GGC A-CA GAC GAA CAC GTG GTG TGC AAA 

Pro Ser Lys Asp Val Met Gin Gly Thr Asp Glu His Val Val Cys Lys 

190 135 200 ■ 205 



20 



25 



GTC CAG CAC CCC AA.C GGC AAC AAA GAA AAG AAC GTG CCT CTT CCA GTG 

Val Gin His Pro Asn Gly Asn Lys Glu Lys Asn Val Pre Leu Pro Val 

210 215 220 

ATT GCC GAG CTG CCT CCC AAA. GTG AGC GTC TTC GTC CCA. CCC CGC GAC 

He Ala Glu Lc;u Pro Pro Lys Val Ser Val Phe Val Pre Pro Arg Asp 

225 230 235 



30 GGC TTC TTC GGC A.^-C CCC CGC AAG TCC AA.G CTC ATC TGC CAG GCC ACG 

Gly Phe Phe Gly Asn Pre Arg Lys Ser Lys Leu He Cys Gin Ala Thr 

240 245 25 0 

GGT TTC AGT CCC CGG CAG ATT CAG GTG TCC TGG CTG CGC GAG GGG AAG 

35 Gly Fhe Ser Pro Arg Gin He Gin Val Ser Trp Leu Arg Glu Gly Lys 
255 2 GO 265 

CP.G GTG GGG TCT GGC GTC ACC ACG GAC CAG GTG CAG GCT GAG GCC AAA 

Gin Val Gly Ser Gly Val Thr Thr Asp Gin Val Gin Ala Glu Ala Lys 

270 275 28 0 285 

40 

GAG TCT GGG CCC ACG ACC TAC AAG GTG ACC AGC ACA CTG ACC ATC AAA 

Glu Ser Gly Pre Thr Thr Tyr Lys Val Thr Ser Thr Leu Thr He Lys 

290 2S5 300 

GAG AGC GAC TGG CTC AGC CAG AGC ATG TTC ACC TGC CGC GTG GAT CAC 

Glu Ser Asp Trp Leu Ser Gin Ser Mec Phe Thr Cys Arc Val Asp Hic 

305 310 315 

AGG GGC CTG ACC TTC CAG CAG AAT GCG TCC ^CC ATG TGT GTC CCC GAT 

50 Arg Gly Leu Thr Phe Gin Gin Asn Ala Ser Ser Met C>^5 Val Pro Asp 

320 325 330 

CAA GAC ACA GCC ATC CGG GTC TTC GCC ATC CCC CCA. TCC TTT GCC AGC 

Gin Asp Thr Ala He Arg Val Phe Ala He Pro Pro Ser Phe Ala Ser 
55 * 345 



523 



576 



624 



672 



720 



768 



SIG 



864 



912 



960 



1003 



1056 
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ATC TTC CTC ACC AAG TCC ACC AAG TTG ACC TGC CTG GTC ACA GAC CTG 1152 

lie ?he Leu Thr Lys Ser Thr Lys Leti The C\'S Leu Val Thr Asp Leu 

350 355 360 365 

^ ACC ACC TAT GAC AGC GTG ACC ATC TCC TGG ACC CGC CAG AAT GGC GAA 1200 

Thr Thr Tyr Asp Ser Val Thr lis Ser Trp Thr Arg Gin Asn Giy Glu 

370 375 380 

GCT GTG AJ\A ACC CAC ACC AAC ATC TCC GAG AGC CAC CCC AAT GCC ACT 124 8 

Ala Val Lys Thr His Thr Asn lie Ser Glu Ser His Pro Asn Ala Thr 

395 390 395 

TTC AGC GCC GTG GOT GAG GCC AGC ATC TGC GAG GAT GAC TGG AAT TCC 1296 

Phe Ser Ala Val Gly Glu Ala Ser lie C\^s Glu Asp Asp Trp Asn Ser 

15 400 405 410 

GGG GAG AGG TTC ACG TGC ACC GTG ACC CAC ACA GAC CTG CCC TCG CCA 1344 

Gly Glu Arg Phe Thr Cys Thr Val Thr His Thr Asp Leu Pro Ser Pro 

415 420 425 



20 



25 



30 



45 



CTG AAG CAG ACC ATC TCC CGG CCC AAG GGG GTG GCC CTG CAC AGG CCC 1392 
leu Lys Gin Thr lie Ser Arg Pro Lys Gly Val Ala Leu His Arg Pro 
4^0 425 440 445 



GAT GTC TAC TTG CTG CCA. CCA GCC CGG GAG CAG CTG AAC CTG CGG GAG 14 4 0 

Asp Vai Tyr Leu Leu Pro Pro Ala Arg Glu Gin Leu Asn Leu Arg Glu 

450 455 460 

TCG GCC ACC ATC ACG TCC CTG GTG ACG GGC TTC TCT CCC GCG GAC GTC 14 88 

Ser Ala Tiir He Thr Cys Leu Val Thr Gly Phe Ser Pro Ala Asp Val 

465 470 475 

TTC GTG CAG TGG ATG CAG AGG GGG CAG CCC TTG TCC CCG GAG .AAG TAT 15 3 

35 ^^^P f'-ls" tiln Arc Gly Gin Pro Leu Ser Pro Glu lys T-/r 

4 30 . 4 85 4 90 

GTG ACC AGC GCC CCA. ATG CCT GAG CCC CAG GCC CCA GGC CGG TAC TTC 1584 

Val Thr Ser Ala Pro Men Pro Gli: Pro Gin Ala Pro Gly Arg Tyr Phe 

^95 50C 505 

GCC CAC AGC ATC CTG ACC GTG TCC GAA GAG GAA TGG AAC ACG GGG GAG 16 3 2 

Ala His Ser He Leu Thr Val Ser Glu Glu Glu Trp Asn Thr Gly Glu 

510 515 520 525 

ACC TAC ATC TGC GTG GTG GCC CAT GAG GCC CTG CCC AAC AGG GTC ACC 1680 

Thr T-yr He CVs Val V=l Ala His Glu Ala Leu Pro Asn Arg Val Thr 

530 535 540 

GAG AGG ACC GTG GAC AAG TCC ACC GGT AA_A CCC ACC CTG TAC AAC GTG 172 6 

50 Glu Arg Thr Val Asp Lys Ser Thr Gly Lys Pro Thr Leu Tyr Asn Val 

545 550 555 

TCC CTG GTC ATG TCC GAC ACA. GCT GGC ACC TGC TAC TGAT 1768 

Ser Leu Val Mec Ser Asp Thr Al s Gly Thr Cys Tyr 

55 565 
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(2) INFORMATION FOR SEQ ID NO: 88: 

(i) SEQUENCE CHARACTERISTICS: 
^ (A) LENGTH: 538 amino acids 

(3) TYPE: amino acid 
(D) TOPOLOGY, linesr 

(ii) MOLECULE TYPE; protein 
^0 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 

Met Gly Trp Ser Trp lie Phe Levi Phe Leu Leu Ser Gly Thr Ala Gly 
-13 -15 -10 -5 

15 Val His Ser Glu Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

1 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr: Thr Phe 
15 20 25 

20 

Thr Asp Tyr Asn Met His Trp Val Lys Gin Ala His Gly Lys Ser Leu 
3 0 35 4 0 4 5 

Glu Trp Met -Gly Tyr lie 'T-yr Pro Tyr Asn Gly Gly Thr Gly T^^r Asn 
50 55 60 

Gin Lys Phe Lys Ser Lys Ala Thr Leu Thr Val Asp Asn Ser Ala Ser 
55 7 0 7 5 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
30 8 0 £5 9 0 

Tyr Tyr Cys Ala Arg Ser T\-'r T-yr Ala Met Asp T^-r Trp Gly Gin Gly 
9 5 TOO 105 

jS Thr Leu Val Thr Val Ser Ser Gly Ser Ala Ser Ala Pro Thr Leu Phe 

,110 115 12 0 125 

Pro Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr Ser Ser Val Ala 
13 0 13 5 14 0 



25 



40 
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Val Gly ■C-zG Leu Ala Gin Asp Phe Leu Pro Asp Ser lie Thr Phe Ser 

145 150 155 

Trp Lys Tyr Lys Asn Asn Set Asp lie Ser Ser Thr Arg Gly Phe Pro 

ISO 165 17 0 

Ser Val Leu Arg Gly Gly Lys T\'r Ala Ala Thr Ser Gin Val Leu Leu 

175 180 185 

Pro Ser Lys Asp Val Men Glr. Gly Thr Asp Glu His Val Val Cys Lys 

190 195 200 205 

Val Gin His Pre Asn Gly Asn Lys Glu Lys Asn Val Pro Leu Pro Val 

210 215 220 

lie Ala Glu Leu Pro Pro Lys val Ser Val Phe Val Pro Pro Arg Asp 

2 25 23 0 235 
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Gly Phe Pha Gly Asn Pro Arg Lys Ser Lys Leu He Cys Gin Ala Thr 

245 250 

Gly Phe Ser Pro Arg Gin lie Gin Val Ser Trp Leu Arg Giu Gly Lys 
255 260 265 

Gin Val Gly Ser Gly Val Thr Thr Asp Gin Val Gin Ala Glu Ala Lvs 
270 275 280 285 

Glu Ser Gly Pro Thr Thr Tyr Lye Val Thr Ser Thr Leu Thr He Lys 

290 295 300 

Glu Ser Asp Ti-p Leu Ser Gin Ser Met Phe Thr Cys Arg Val Asp His 
15 305 310 315 

Arg Gly Leu Thr Phe Gin Gin Asn Aia Ser Ser Met Cys Val Pro Asp 
320 325 330 



10 



20 



25 



30 



Gin Asp Thr Ala j.ie Arg Val Phe Aia He Pro Fro Ser Phe Ala Ser 
335 340 345 

Tie Phe Leu Tht; Lys Sef Thr Lys Leu Thr Cys Leu Val Thr Asp Leu 

350 355 260 ' 365 

Thr Thr Tyr Asp Ser Val Thr He Ser Trp Thr Arg Gin Asn Gly Glu 
370 375 330 

Ala Val Lys Thr His Thr Asn He Ser Glu Ser His Pro Asn Ala Tnr 
3S5 39 0 395 

Phe Ser Ala Val Gly Glu Ala Ser He Cys Giu Asp Asp Trp Asn Ser 
400 405 410 

Gly Glu Arg Phe Thr Cys Thr Val Thr His Thr Asp Leu Pro Ser Pro 
35 4 20 4 25 

Leu Lys Gin Thr He Ger Arg Plo Lys Gly Val Ala Leu His Arg Pro 

^30 435 4 40 445 

^-sp Val ^Pyr Leu Leu Pro Pro Ala Arg Glu Gin Leu Asn Leu Arg Glu 
^-50 455 460 

Ser Aia Thr He Thr Cys Leu Val Thr Gly Phe Ser Pro Aia Asp Val 
465 47 0 475 

t'he Val Gin Trp Mer (Jin Arr Gly Gin Pro Leu Ser Pro Giu Lvs Tyr 
'180 485 490 

Val Thr Ser Ala Pro Met: Pro Glu Pio Gin Ala Pro Gly Arg Tyr Phe 
455 50C 505 

50 

Ala His Ser lie Leu Thr Val Ser Glu Glu Glu Trp Asn Thr Gly Glu 

510 515 520 ^ 525 

Thr Tyr He Cys Val Val Ala His Glu Ala Leu Pro Asn Arg Val Thr 

55 530 ' 535 540 
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Glu Arg Thr Val Asp Lys Ser Thr Gly Lys Pro Thr Leu Tyr Asn Val 
545 550 555 

Ser Leu Val Met; Ser Asp Thr Ala Gly Thr Cys Tyr 
560 565 



(2) INFORMATION FOR SEQ ID NO: 89: 

10 (i) SEQUENCE CHAPACTERISTICS : 

(A) L2NGTH : 116 amino acids 

(B) TYPE: amine acid 
(D) TOPOLOGY: linear 

75 (ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SSQ ID NO: 89: 

Glu Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
1 5 10 iS 

20 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly T-/r Thr Phe Thr Asp Tyr 
20 25 30 ' 

Asm Mec His Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp lie 
35 40 45 

31y T\-r lie Tyr Pro Tyr Asn Gly Gly Thr. Gly Tyr Asn Gin Lys Phe 
50 55 60 

Lys Ser Lys Ala Thr Leu Thr Val Asp Asn Ser Ser Ser Thr Ala T-/r 
30 S5 70 75 ao 



25 



Men Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr: Cys 
35 90 95 

25 Ala Arg Ser T-yr T^^r Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser Val 

100 105 110 

Thr Val Ser Ser 
115 

40 

(2) INFOPJ^IA.TIOM FOP- SEQ ID NO: 90: 



(r) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 3 4 base pai.rs 
(B; TYPE: nucleic acid 

(C) STRAND E DN E SS : single 

(D) TOPOLOGY: linear 

(li; MOLECijLE TYPE: other nucleic acid 
50 (A) DESCRIPTION: /desc = "synthetic DNA" 



1 i i ;= :-:ypothetI'CA-L : no 

(iv) A>JTI- SENSE: NO 



55 
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(xi) SEQUENCE DESCRIPTION; SEQ ID WO: 90: 
^ GGGAATTCAT GGACTGGACC TGGAGGWTCC TYTT 34 

(2) INFORMATION ?0R SEQ ID NO: 91: 

^0 (i) SEQUENCE CHAJ^CTERISTICS : 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



/5 



20 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synnhetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91: 
CCTCTAGAGG TTAGTTTGC^ TGCACAC;i.CA GA 39 

^0 (2) irJFORI'iATION FOR SEQ ID NO: 92: 

(1) SEQUENCE C}LAPJ=.CTERiSTIC5 . 
(A) LENGTH: 112 amino acids 
{&) TYPE- arrino acid 
3S ''D) TOPOLOGY: linear 

{11 ) MOLECULE TYPE; protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92: 

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Ser Leu Gly 
15 iO 15 

Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Lys Ser Leu Val His Ser 
20 . 25 3G 

Asn Gly Asn Thr Tyr Leu His Trp T-/r Leu Gin Lys Pro Gly Gin Ser 
3 5 4 0 4 5 

Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
SO 55 SO 



50 



55 



Asp Arg PhG Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 

65 70 75 ^ 80 

Sex- Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin Ser 
8 5 9 0 95 
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45 
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Thr Hi5 Val Pro Pro Ala Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 110 



(2) XNFORI^IATION FOR SEQ ID NO: 93: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION : /desc = "sync he tic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93; 
GCGAATTCTG CCTTGACTGA TCAGAGTTTC CTCA 3 4 

(2) INFORKATION FOR SEQ ID NO: 94: 

(i) SEQUENCE CrlAP-ACTERISTICS ; 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STPJ^A'DEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; other nuclexc acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETI-CAL ; NO 

( i V ) ANT I - 5 E US E : NO 



(xi) SEQUEN'CE DESCRIPTION: SEQ TD NO: 94: 
GCTCTAGATG AGGTGAAAGA TGAGCTGGAG GA 3 2 

(2) INFOPMATIOa FOR SEQ ID NO: 95: 

(i) SEQUENCE CHAJL^^CTERISTICS ; 

(A) LENGTH; 20 base pairs 

(B) TYPE: nucleic acid 

(C) 3TRANDEDNESS : single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "Synthetic DNA'^ 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: S5 : 
CCTCGTCTCC TGTGAGAATT 2 0 

(2) INFOPJ^.TION FOR SEQ ID KO : 56: 

(l) SEQUENCE CH.AJ^ACTERISTICS . 

(A) LENGTH: 20 base pairs 
(B; TYPE: nucleic acid 
(C; STR^^WDEDNESS : Single 
(D) TOPOLOGY: linear 

( i i. > MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "Synthetic CNA" 

(iii) KYPOTHETICAi • NO 

{iv) AVri- SENSE: NO 



(xi) SEQUENCE DEiSCRI PTION : SEQ ID NO: 96: 
35 ACTCTGACAT CAGCAGTACC 2 0 

12) INFORT-L^TION FOR SEQ ID NO: SI: 



20 



25 
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(i) SEQUENCE CriARACTERT ST T CS : 

(A) LENGTH ■ 2 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANTfEDNESS : Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE othet: nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA' 



(iii) HYPOTKETIC2.L : NO 
50 (iv) ANTT -SENSE: NO 

55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97: 
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ACGAA'CACGT GGTGTGCAAA 2 0 

(2) INFORMATION FOR SEQ ID NO: 98: 

5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
10 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: --/desc = "syTithe-ic DNA" 

IS iiii) HYPOTHETICAi : NO 

{iv} .ANTI -SENSE: NO 



20 



25 



35 



40 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 9£ : 
AA.GTC'CAJ^GC TCATCTGCCA 2 0 

(2) INrOR>L'\TION FOR SEQ ID NO: 59; 



(i) SEQUENCE CHARACTERISTICS: 
(a; LENGTH: 2 0 base pairs 
30 (b; TYPE: nucieic acid 

(C; STP.ANDEDNESS : single 
(D; TCPOLOGY: linear 



(ii) MOLECULE TYPE: ether nucleic acid 

{A} DESCRIPTION; /d-sc = "synthe-ic DNA" 

: i i i ) H Y POTH E T I O^.L : NO 

(ivi ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION. SEQ ID NO: 99: 
-^5 TACAAGGTGA CCAGCACACT 2 0 

(2) INFOP>La.TION FOR SEQ ID NO: 100: 

50 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE; nucleic acid 
(C; STRAJ^TCEDNESS ; Single 
(D) TOPOLOGY: linear 



55 



{ i i ) MOLECULE TYPE: ether nucleic acid 
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(A) DESCRIPTION: 



/desc = "synchecic DNA 



(iii) HYPOTHETICAL: NO 



5 



(iv) Arm -SENSE: NO 



10 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO- 100: 



AATGCGTCCT C-CATGTGTGT 



(2) INFOPJ4ATION FOR SEQ ID NO: 101: 

(i) SEQUENCE CHAkACTzRISTICS : 
(A) LENGTH: 20 base pairs 
(3) TYPE: nucleic acid 
iC) STPJiJ^IDEDNESS : single 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: other nucleic acid 

;a) DESCRIPTION: /desc = "synthetic DNA 

(iii) HYPOTHETICAL: NO 

(iv) ATJTI -SENSE: N'O 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101: 
AGACCTGACC ACCTATGACJ\ 



(2) INEORf-IATION FOR SEQ ID HO: 102: 

(i) SEQUENCE CliARACTERrSTICS : 
(A) LENGTH: 20 base pairs 
(E) TYP£ : nucleic aci.d 

(C) STPJ:a^rDEZ'NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA 

(iii) HYPOTHETICAL: NO 

(iv) AIJTI -SENSE: NO 



30 



35 



50 



(xi) 



SEQUENCE DESCRIPTION: SEQ ID NO: 102: 



55 



TCTGCGAGGA TGACTGGAAT 
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{2) INFORMATION FOR SEQ ID NO: 103: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL; NO 

(iv) ANTI-SENSE: NO 



(xi) SEQUE\*CE DESCRIPTION: SEQ ID NO: 1C3: 
ATGTCTACTT GCTGCCACCA 2 0 

(2) INFOP-MA.TION' FOR SEQ ID NO: 104: 



[l] SEQUENXE CHAP^a^CTERISTICS : 

(A) LENGTH. 20 base pairs 

(B) TYPE: nucleic acid 
30 (C) STPA^VDEDNESS : single 

(D) TOPOLCGY : linear 

(ii; MOLEC-JLE TYPE: Other nucleic acid 

(A) DESCRIPTION, /desc = "synthetic DNA'' 



: i i i ) H Y POTH ET I Z^X, : NO 
( 1 V } A>m - SENS E : NO 



{xi} SHgUENCE DESCRI PT'ION : SEQ ID NO: 10-1: 
TTGTCCCCGG AGAAGTATGT 2 0 



(2) INrOPJ^Lfi.TION FOR SEQ ID NO: 105: 

(i) SEQUENCE CHARACTERISTICS: 
SO (a; LENGTH: 2 0 base pairs 

(B; TYPE: nucleic acid 
(C; STRANDEDNESS : single 
(D) TOPOLCGY: linear 
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iii' MOLECULE TYPE: other nucleic acid 

(A; DESCRIPTION- /desc = "synthetic DNA" 
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(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105: 
GTGTCCGAAG AGGAATGGAA 2 0 

(2) INFORMQ.TION FOR SEQ ID NO: 10 6: 

ii) SEQUENCE CHARACTERISTICS: 
{AJ LENGTH: 20 base pairs 
(3) TYPE: nucleic acid 
(C) STPJ:a^EDNESS : single 
iV) TOPOLOGY: linear 

;ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

<iii) HYPOTHETICAL: NO 

•;iv) /^J^I- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106: 
CTCAGTGAA-G GTTTCCTGCA 2 0 

• 2) INFOP-MZ^TION FOR SEQ ID NO: 1C7: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(E) TYPE: nucleic acid 
(C) STRANTtEDNESS : single 
{D) TOPOLOGY: linear 

(ii) MOLECULE TYPE, other nucleic acid 

lA) DESCRIPTION: /de5C "synthetic DNA" 

(iii) HYPOTHETIC^; NO 

(iv) ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107: 
AAAGGCTTGA GTGGATGGGA 2 0 
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(2) INFORMATION FOR SEQ ID NO: 108: 

(i) SEQUENCE CPiARACTERISTI.es : 
^ (A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STkA^JDEDNESS : single 

(D) TO?OLOGY: linear 

W (ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = "Synthetic DNA" 

(iii) HYPOTHETICAL: NO 

75 (iv) ANTI -SENSE: NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108: 
TGAGCAGCCT GAGATCTGAA 2 0 

(2) INFORJVIATION FOR SEQ ID NO: 109: 

a ) SEQUENCE CHAPJirTERISTICS : 
(A) LENGTH: 20 base pairs 
■ B ) TYP E ; HLi c 1 e i c a c i d 
;c) STP^J^EDNESS : Single 
(D) TOPOLOGY: linear 

(li) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc ^ "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) Aim -CENSE: NO 

(XI ) SEQUENCE DESCRIPTION: SEQ ID .\-0 : 109: 
GGTACTGCTG ATGTCAGAGT 2 0 

(2) INFOPJ^JXTION FOR SEQ ID NO: 110: 



(l) SEQUENCE CfL^VRA.CTERlSTICS : 
(A) LENGTH: 20 base pair^ 
50 (B) TYPE: nucleic acid 

(C) STPJ^'DEDNESS : Single 

(D) TOPOLOGY: linear 



55 



(i.i) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /cesc = "synthetic DNA' 
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(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SHQ ID NO: 110: 
^0 ANlQAQTQQfK AGAGGCACGT 2 0 

(2) INFORMATION FOR SEQ ID NO: 111: 

15 fi) SEQUENCE CrlARACTERI STICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
(C! STRANDEDNESS ■ single 
(D; TOPOLOGY: linear 



20 
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(ii) MOLECULE TYPE: other nucleic acid 

(Ai DESCRIPTION: /desc = " synthetic DNA" 

(iii) HYPOTHETirz^. : no 
(iv) ANTTI -SENSE; NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111: 
TGGCAGATGA GC7TGGACTT 2 0 



35 (2) INFOPJ^IATION ?OR SEQ ID NO: 112: 

SEQUENCE CK^PACTERISTICS : 
(A) LENGTH: 20 base pairs 
<3) TYPE: nucl&ic 5cid 
to STRANDEDNESS: single 
i'D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



( i) 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112: 
AGCCAGTCGC TCTCTTTGAT 2 0 
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(2) INFORMATION FOR SEQ ID WO: 113: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
•;□) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

•A) DESCRIPTION: /desc = "synthetic DNA 

(iix) HYPOTHETICAL: NO 

(iv) Ai^JTI -SENSE : NO 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 113: 
AGGAAGATGC TGGCA^^AGGA 

12) INFORMATION FOR SEQ ID NO: 114: 

(i) SEQUENCE CW-J^ACTERISTICS : 
;a) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRAfvTDSCNESS : singl ti 

( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA 

{ i. 1 i ) HYPOTHETICAL : NO 

{ iv) /vJriTI - SENSE ; NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114: 
TGGTGTGGGT TTTCACAGCT 

■^^ (2) INFOP14ATICN FOR SEQ ID NO: 115: 

(i) SEQUENCE CH-ARACTERISTICS : 
(A) LENGTH: 2 0 base pairs 
( R ) TY PE : i.i C 1 e i C aci 6 
50 (C) STPANDEDNESS: single 

(D) TOPOLOGY: linear 

(li) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA 

55 

(iii) HYPOTHETICAL: NO 
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(iv) ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : IIS: 
TTCCAGTCAT CCTCGCJi-GAT 

10 

(2) INFORT/IATICN FOR SEQ ID NO: 116: 

(i) SEQUENCE CHARACTERISTICS: 
IS (A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRAJvTDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE- other nucleic acid 

(A) DESCRIPTION: /'desc = "synchecic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) AlCTT -SENSE : NO 

25 
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{:<i) SEQUENCE DESCRrPTTON: SEQ ID NO' 11*5: 
TGGl'GGCAGC A/vGTAGAC/.T 

(2) INFOPi'lATION FOR SEQ ID NO: 117: 

it) SEQUENCE CHAPACTERISTICS : 
{A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STP^J^EDNESS : single 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(iii.) HYPOTHETICAL; NO 

(iv) Al^rn -SENSE: MO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117: 
ACATACTTCT CCGGGGACAA 2 0 

(2) INFORJ^iATION FOR SEQ ID NO: 118: 
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(i) SEQUENCE CHAJiACTERISTrCS : 
(A) LENGTH: 20 base pairs 
(5) TYPE: nucleic acid 

(C) ST^^JDHDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULH TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA' 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE; NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 118: 
GTGTTCCATT CCTCTTCGGA 



25 



{2) INFORMATION FOR SEQ ID NO: 119: 

; i ) SEQUENCE CrLZiJ<ACTERI STICS : 

(A) LENGTH: 2 0 base pairs 

(B) TYPE: nucleic acid 
\C) STRATJDEDNESS : single 
( D ) TO F O r., OG ■ 1 i n e a r 

30 (ii) MOLECULE TYPE; other nucleic acic 

;a) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

jS (iv) ANTI -SENSE: NO 



40 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 119; 
TTTACCGGTG GACTTGTCCA 2 0 

[2) INFOPJVIATION. FOR SEQ ID NO: ;20; 



(i) SEQUENCE CK^vRACTERISTICS : 
(A) LENGTH: 20 base pairs 
'B) TYPE : nucleic acid 
(C) ST?J^NDEDNESS : single 
50 iO) TOPOLOGY: linear 

(li) MOLECULE TYPE: other nucleic acic 

(A) DESCRIPTION: /desc = "svnthetic DNA' 
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(iii) HYPOTHETICAL: NO 



8NSOOCID: -<£P_J09e6131AeJL> 



.125 



EP 0 866 131 A2 



(iv) Aim -SENSE : MO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 120: 
TATCCAGAAG CCTTGCAGGA 

10 

(2) INFORf^TION FOR SEQ ID NO: 121: 

(i) SEQL'ENCE CHARACTERISTICS: 
;a) LENGTH: 20 base pairs 
15 vB) TYPE: nucleic acid 

(C) STPJUvTDEDNESS : single 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ocher nucleic acid 
20 J^-^) DESCRIPTION: /desc = "syncnetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) ATJTI -SENSE: XC 

25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121 
00 TGTGTCCCTG GTAATGGTGA 



(2) INFORJ^TION FOR SEQ ID NO: 12 2: 

(i) SEQUENCE CHAP^.CTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE, nucleic acid 

(C) STRAI^fDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL- NO 

( i V ) ANT I - SENS E : NO 



50 (xi) SEQ-JENCE DESCRIPTION: SEQ ID NO: 122: 

CTCGCACAGT AATACCACGC 2 0 

55 (2) INFOPJ/iATICM FOR SEQ ID NO: 123: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

{A) DESCRIPTION: /desc = "Synthetic DNA" 

(ill) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 
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(xi) SEQUENCE DESCRIPTION- SEQ ID NO: 123: 
TATCCGACGG GGA^TTCTCA 

(2) INFORMATION FOR SEQ ID NO: 124: 

• i ) SEQUENCE CH/vK^^CTERISTICS 

(A) LENGTH: 2 0 base pairs 

(B) TYPE; nucleic acid 

(C) 5TPJVNDEDHESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) /iJ^m -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 124: 
TGTCTTCATC TTCCCGCCAT 2 0 

(2) INFORMfvTION FOR SEQ ID NO: 12 5: 

i ) SEQUENCE CWvRACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acLd 

(C) STPAI-IDSDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc = "synthecic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) A^m 'SENSE : NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 125: 
5 ACGCTGAGCA AAGCAGACTA 2 0 

(2) INFORM?iTION FOR SEQ ID NO: 126: 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) uENGTH : 20 base pairs 

(B) TYPE: nucleic acid 
{C) 5TRANBEDNESS ; single 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: o'her nucleic acid 

(A) DESCRIPTION: /cesc ^ "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126: 
TCCAGTGGGG ATGTTGTGAT 2 0 

(2) INFOFJ^'IATTON FOR SEQ ID NO: 127: 

(i) SEQUENCE CHAP-ACTERI STI CS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
tC} 3TRA^^:■EDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DMA" 

(iii) HYPOTHETiaa.L : NO 

(iv) ANTI- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 127: 
AGTGGGTCAG GCACTGATTT 2 0 

(2) INFORMATION FOR SEQ ID MO: 128: 
(i) SEQUENCE Ci-iAPACTERISTICS : 
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(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRAKDEDNESS : single 

(D) TOPOLOGY; linear 

(iil MOLECULE TYPE: otiher nucleic acid 

(A) DESCRIPTION: /desc = "synt'necic DNA' 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SEMSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 128: 
T CT CCTGCAG GTCTAGTCA-A 

(2) INFOPi^lATION FOR SSQ ID NO: 12 9: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
■;C) STPJU^HDEONESS : Single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iiij KYPOTHETIC^'X : NO 

(iv) AI'JTI -SENSE : MO 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 129: 
GGGTAACTCC CAGGAGAGTG 2 0 

{2} INFORMATION FOR SEQ ID NO: 130: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STPJVTOEDNESS : single 

(D) I'OPOLOGY: linear 

so (i:^) MOLECULE TYPE: ozher nucleic acid 

(A) DESCRIPTION. /desc = "synthetic DNA" 

{iil. ) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 130: 
AGGGACCAAG GTGGAAATCA 20 

(2) INFORMATION FOR SEQ ID NO: 13 i: 



(i) SEQUENCE CHAPJ^CTERISTICS : 

(A) LENGTH: 2 0 base pairs 

(B) TYPE : nucl eic acid 

(C) STRA^^DEDNESS : single 
/5 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = "synthe-ic DNA" 



(iii) HYPOTHETICAL: MO 
(iv) Arm -SENSE: MO 



(x^) SEQUENCE DEGCP.I PTION : SEQ ID NO; 131: 
TACTTTGGCC TCTCTGi'GAT 2 0 

(2) INFOPJ^TION FOR SEQ ID NO : 132: 

(i) SEQUENCE CHAPJ^C^ERISTICS : 
:a) LENGTH: 2 0 base pa^rs 
;b) TYPE: nucleic acid 
;C) STPJ^rDEDNESS : single 
;D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ether nucleic acid 

(A) DESCRTPTTOK : /desc = "sync her ic dnA" 

(iii) HYPOTHETICAL: NO 

(iv) Arm -SENSE: MO 

45 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 132; 
50 ACTTCGCAGG CGTAGACTTT 2 0 

(2) INFORMATION FOR SEQ ID NO: 133: 
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( i ) SEQUENCE CH.'>vP:ACT ERISTZCS: 
{A) LENGTH; 2 0 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

{ii) MOLECULE TYPE: ether nucleic acid 

(A) DESCRIPTION; /desc = "syTinhetic DNA" 

(ill) HYPOTHETICAL: .NO 



15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 133: 

TCTCCCCTGT TG.^GCTCTT 2 0 



20 



(2) INFORMATION FOR SEQ ID NO: 134: 



ii) SEQUENCE ChL-^-RACTERISTI CS : 

(A) LEKfGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRJ^^isTDEDNESS : single 

(D) TOPOLOGY: line<4r; 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /dssc "synthetic DNA' 

30 (iii) HYPOTHETICAX. : EvJO 

( IV) .ANTI 'SENSE: NO 
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<xi) SEQL'Er.'CE DESCRIPTION: SEQ ID NO: 134: 
TTAAAG CCAA GGAGGAGGAG 2 0 

(2) INF0PJ4ATI0N FOR SEQ ID NO: 135: 



(i) EEQUENCE CKAPJXCTERI STI CS : 
(A) LENGTH; 20 base pairs 
-f5 (B) TYPE: nucleic acid 

CO STRAJslDEDNESS : smcie 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: other nucleic acid 
50 (^-) DESCRIPTION: /desc r-. "synthetic DNA" 

(iii) HYFCTHETICAL : NO 

(iv) ;i>rri- SENSE: no 

55 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 135: 
^ CTCCACCCTG CTGATTTTCA 2 0 

(2) INFORMATION FOR SEQ ID NO: 136: 

^0 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 base pairs 
(3) TYPE: nucleic acid 
iC) GTFANDEDNESS :' single 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "syn'hetic DNA" 

; i i i ) H Y POTHET I CPX : NO 

{iv) ANTI -SENSE: NO 
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(xi) SEQ-JENCE DESCRIPTION: SEQ ID NO: 136: 
TGCA3CCACA GTACGTTTGA 2 0 

(2) INFOP>lATION FOR SEQ ID NO: 137: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1869 base pairs 
(3) TYPE : nucleic acid 
(C) STRAJ>n:EDMESS : double 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA tO :nP_MA 

fiii) HY POTHET I O^X : NO 

(iv) A^^^I- SENSE: no 

(vi) ORIGIK/iX SOURCE: 

(A) ORGANISM: Homo sapiens 



(xi) SEQUENCE DESCRIPTION- SEQ ID NO: 137: 

ATGGACTGGA CCTGGAGGAT CCTCTTTTTG GTGGCA.GCAG CCACAGGTGC CCACTCCCAG 6 0 

GTCCAACTTG TGCAGTCTGG GGCTGAGGTG AAGAJ\GCCTG GGGCCTCAGT GAAGGTTTCC 120 

TGC/v/VGGC"rr CTGGATACAC CTTCACTACC TATGCTATGC ATTGGGTGCG CCAGGCCCCC 180 

55 GGACAAAGGC TTGAGTGGAT GGGATGGATC AACGCTGGCA ATGGTAACAC AAAATATTCA 24 0 
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CAGAAGTTCC AGGGCAGAGT CACCATTACC AGGGACACAT CCGCGAGCAC AGCCTACATG 300 

GAGCTGAGCA GCCTGAGATC TGA^^GACACG GCTGTGTATT ACTGTGCGAG AGGCGAGGAG 360 

ATGGGAGCTA CTTCAGGTCC CGGGCGGTAC TACTTTGACT ACTGGGGCCA GGGAACCCTG 4 20 

GTCACCGTCT CCTCAGGGAG TGCATCCGCC CCAACCCTTT TCCCCCTCGT CTCCTGTGAG 4 BO 

AATTCCCCGT CGGATACGAG CAGCGTGGCC GTTGGCTGCC TCGCACAGGA CTTCGTTCCC 54 0 

GACTCCATCA CTTTCTCCTG GJ^AJ^TACAAG AACAACTCTG ACATCAGCAG CACCCGGGGC SCO 

TTCCCATCAG TCCTGAGAGG GGGCAAGTAC GCAGCCACCT CACAGGTGGT GCTGCCTTCC 5 60 

,5 ^J^GGACGTC/v TGCAGGGCAC AGACGAACAC GTGGTGTGCA AAGTCCAGCA CCCCAAGGGC 7 20 

AACAAAGAAA AGAACGTGCC TCTTCCAGTG ATTGCTGAGC TGCCTCCCAA AGTGAGGGTC 7 30 

TTCGTCCCAC CCCGCGACGG CTTCTTCGGC A.^\CCCCCGCA AGTCCAAGCT CATCTGGCAG 340 

GCCACGGGTT TC^GTCCCCG GCAGATTCAG GTGTCGTGGC TGCGCGAGGG GAAGCAGGTG 900 

GGGTCTGGC3 TCACCACGGA CCAGGTGCAG GCTGAGGCCA AAGAGTCTGG GCCGACGACC 9 60 

TACAAGGTGA CO^G'CACAXT GACCIATCAAA GAGAGCGACT GGCTCAGCCA GAGCL^lTGTTC 1020 

ACCTGCCGCG TGGATO^.CAG GGGCCTGACC TTCCXGCA.GA ATGCGTCCTC C-C.TGTGTGTC 1080 

CCCGATCf^G ACACAGCCAT CCGGGTCTTC GC'CATCCCCC CATCCTTTGC C^G-G/^.TCTTC 114 0 

30 CTCIACCAAGT CCACCAAGTT GACGTGCCTG GTCACAGACC TGACCACCTA TGACAGCGTG 1200 

ACCATCTCCT GGACCCGCCA GAATGGGGAA GCTGTGAAAA CCCACACCA.A CATCTCCGAG 12 60 

AGCC/vCCCCA ATGCCA.CTTT CAGCGCCGTG GGTGAGGGCA GCATCTGCGA GGATGACTGG 1?.20 

35 

AATTCCGGGG AGAC-GTTCAC GTGCACCGTG ACCCACACAG ACCTGCCCTC GC<3ACTGAA.G 13 80 

CAGACCATCT CCCGGCCCAA GGGGGTGGGC CTGCACAGGC CCGATGTCTA CTTGCTGCCA 14 4 u 

CCAGCCCGGG AGCAGCTGAA CCTGCGGGAG TGGGCCACCA TCACGTGCCT GGTGAGGGGC 1500 

TTCTCTCCCG CGGACGTCTT CGTGCAGTGG ATGCAGAGGG GGCAGCCCTT GTCCGCGGAG :.S60 

AAGTATGTGA CCA.GCGCCCC AATGCCTGAG CCCCAGGCCC CAGGCCGGTA CTTCGCCGAC 162 0 

AGC-Z^TCGTGA CCGTGTCCGA AGAGGAATGG AACAGGGGGG AGACCTACAT CTGCGIGG'IG 1680 

GCCCATGAGG CCCTGCCCAA CAGGGTCACC GAGAGGACCG TGGACAAGTC CACCGGTAAA 174 0 

CCCACCCTGT ACAACGTGTC CCTGGTGATG TCCGACACAG CT3GCACCTG CTACTGACCG 1800 

TGCTGGCCTG CCCACA-GGCT GGGGGCGGGT GGCGGCTCTG TGTGTGCATG GAAACTAACC 18 60 
CGTGTiGAA.G 
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(2) INrORI-CA.TION FOR SEQ ID NO: 138: 
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(i) SEQUENCE CHARACTERISTICS: 

iA) LENGTH: 891 base pairs 
(B) TYPE; nucleic acid 
^ (C) STRA^NTT'EDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA CO mPJ^A 

TO (iii) HYPOTHETICAL: NO 

iiv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
15 OP.GAA-ISM; Homo sapiens 

(xi) SEQUENCE DESCRIPTION. SEQ ID NO: 138: 
TGCCTTGACT GATCA.GGACT CCTCAGTTCA CCTTCTCACA ATGAGGCTCC CTGCTC^^GCT 60 
CCTGGGGCTG CTr^^TGCTCT GGGTCCCAGG ATCCAGTGGG GATGTTGTGA TGACTCAGTC 120 
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CCTCCTCA.GT TCCAGCCTGA CCCCCTCC'CA TCCTTTGGCC TCTGACCCTT TTTCCACAGG 



180 

24 0 
300 



TCCACTCTCC CTGCCCGTCA TCCCTGGACA GCCGGCCTCC ATCTCCTGCA GCTCTAGTCA. 

AGGCCTCGTA TTCA.GTGATG GAAACACCTA CGTGAATTGG TTTCATCAGA GGCCAGGCOA 

ACCTC-CA-AGG CG OCT A„ATTT ATGAGGTTTC TCA.CCGGGAC TCTGGGGTCC CAGACAGATT 

0\GCGGCAGT GGGTCA.GGCA CTGATTTCAC ACTGAAAATC AGCAGGGTGG AGGCTGAGGA 3 60 

TGTTGGGGTT TATTACTGCA. TGCAAGGTAC ACAGTGGCCG TGGACGTTCG GCCAAGGGAC 4 20 

GA.AGGTGGAA. ACCAAA.CGAA CTGTGGCTGC ACCATCTGTC TTCATCTTCC CGCCATCTGA 4 80 

TGAGCAGTTG AA^.TCTGGAA CTGCCTCTGT TGTGTGCCTG CTGAATAACT TCTATCCCAG 54 0 

AGAGGCCAvA.^ GTACIAGTGGA AJ^GTGGAT.A.^^ CGCCC^CCAA TCGGGT.AACT CCCAGGAGAG 600 

TGTCAt^AGAG CA.GGACAGCA AGGACAGG^C CTACAGCCTC AGCAGCACCC TGACGCTGAG 660 

•CAAAGCAGAC TACGAGAAAC ACAAACTCTA CGCCTGCGAA GTCACC'GATC AGGGCCTGAG 720 

CTCGCCCGTC ACA^GAGCT TCAACAGGGG AGAGTGTTAG AGGGAGAAGT GCCCCCACCT 7 80 
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GGACCTACCC CTATTGCGGT CCTCCAGCTC ATCTTTCACC TCATCTAGAG C 891 

{2) INFOPJ-^iA.TICN FOR SEQ ID NO: 139: 

{ i ) SEQUENCE CH.^aP_ACT ERISTICS: 

(A) LENGTH: 4 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRAJ^JDEDNESS : single 

(D) "OPOLOGY: linear 
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(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = "synchetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) AOTI-SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 139: 
AGCCGGCCTC CATCTCCTGC AGATCTAGTA AGAGCCTTGT 

{2) INFORMATION FOR SEQ ID NO: 14 0: 

(i) SEQUENCE CJiARACTEP.I STICS : 
{A} LENGTH: 40 base pairs 
{E! TYPE: nucleic acid 

(C) STPANDEDNESS : single 

(D) ^'OPOLOGY : linear 

(ii) MOLECULE TYPE: other r.ucleic acid 

(A) DESCRIPTION: /desc ^ "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

( i V ) .wr I - S E r J S E . NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 140: 
AC-A,£.GGCTCT TACTAGATCT GCAGGAGATG GAGGCCGGCT 

(2) INFORMATION FOR SEQ ID NO: 14 1: 

<i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 4 0 base pairs 
(5) TYPE: nucleic acid 

(C) STPJUJDEDNESS : Single 

(D) TCFCLOGY: linear 

■^5 (ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

50 (iv) Ai^m- SENSE: NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 1: 



BNSOoao: <EP_)ae6ei3iAiJL> 



135 



EP0 866 131 A2 



AAGTTTCCAA CCGATTTTCT GGGGTCCCAG ACAGATTCAG 



(2) INFORMATION FOR SEQ ID NO: 14 2: 

5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 40 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : Single 
^0 (D) TOPOLOGY: linear 

(iii MOLECULE TYPE: Other nucleic acid 

<A} DESCRIPTION: /cesc = "synthetic DKA" 

15 (iii) HYPOTHETICAL: NO 

(iv) Al-iTI -SENSE ; NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 142: 
CTGAA.TCTGT CTGGGACCCC AG.hAA-^TCGG TTGGAAACTT 

(2) INFCPl-LATION FOR SEQ ID NO: l'i3: 



( i ) SEQUENCE CH.AftACTERISTICS : 
(A) LENGTH: 50 base pairs 
30 (B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(iii MOLECULE TYPE: other nucleic acid 
35 (a;. DESCRIPTION: /desc - "syntheti'j DNA" 

(iii) HYPOTHETICAL: NO 

(iv) AJm -SENSE: NO 

40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1-13 : 
GGCTGAGGAT GTTGGGGTTT ATTACTGCTC TCAAAGTACA CATGTTCCTC 

(2) IKFGPJ-'L^TION FOR SEQ ID NO: 144: 

50 (i) SEQUENCE CHAP_ACTERISTICS : 

(A) LENGTH: 50 base pairs 

( B ) TYPE : nucleic a c i d 

(C) STP^JDEDWESS : single 
(D; TOPOLOGY: linear 
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(ii) MOLECULE TYPE: other nucleic acid 
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(A) DESCRIPTION: /desc = "synthetic DNA" 
(iii) HYPOTHETICAL: NO 
(iv) A^m-SENSE: NO 



W (xi) SEQUENCE DESCRIPTION: SEQ ID NO; 144: 

GAGGAACATG TGTACTTTGA GAGCAGTAAT AAACCCCAAC ATCCTCAGCC 



(2) INFOPJ^IATION FOR SEQ ID NO: 145: 

(1) SEQUENCE CHAPJ^CTERISTICS : 
(A) LENGTH: 5G base pairs 
(3) TYPE: nucleic acid 
{C) STRAMDEDNESS : single 
(D) TOPOLOGY- linear 

(xi) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = "Synthetic DNA 

{.L.i. i) HYPOTHETICAL: MO 

(iv! Arm -SENSE; NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 145: 
GGCTGAGGAT GTI'GGGGTTT ATTTCTGCTC rQAPJ\QThQJk CA.TGTTCCTC 

35 

(2) INFORMA.TION FOR SEQ ID NO: 146: 

(i) SEQUENCE CH/'J^^^CTE:RISTICS : 
■A) LENGTH: 5 0 base pairs 
'^^ (B) TYPE: iia'-leic aCid 

(C) STRATJDEDNESS : single 

(D) TOPOLOGY: lineax- 

{lil MOLECULE TYPE: onher nucleic acid 
-^5 (A) DESCRIPTION: /desc = "synthetic DNA" 

(lii) HYPOTHETICAL: NO 

(iv) Arm -SENSE: NO 

50 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 14 6; 

55 . 

GAGGAACATG TGTACTTTGA GAGC;i.GAAAT AAACCCCAAC ATCCTCAGCC 
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(2) INFOimATION FOR SEQ ID NO: 14 7: 

.(i) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH: 52 base pairs 

(3) TYPE: nucleic acid 
iC) STRANDEDNES3 : single 
;d) TOPOLOGY: linear 

10 (ii) MOLECULE TYPE: ocher nucleic acid 

;A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

15 (lv) ANTI -SENSE: NO 



20 



25 



-45 



50 



ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 147: 
CTCAAAGTAC ACATGTTCCT CCGGCGITCG GCCA-i\GGGAC CAAGGTGGAA AT 5 2 

{2} INFOR^4ATTON FOR SEQ ID NO: 14 2: 

(i) SEQUENCE CH^^JIACTERI STICS : 
(A) LENGTH: 52 base pairs 
(3) TYPE: r.iicleic acid 
(C) STRAI^nDEDNESS : single 
(O) TOPCLOGY; linear 

{ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

(ivj A>m -SENSE: NO 



•xi) SEQUENCE DESCRIPTION: SEQ ID NO; 148: 
ATTTCCACCT TGGTCCCTTG GCCGAACGCC GGAGOAACAT GTGTACTTTG AG 5 2 



55 



(2) INFOPJ^TION FOR SEQ ID NO: 14 9: 

(i) SEQUENCE CHARACTERISTICS: 
<A) LENGTH: 4 0 base pairs 
(3) TYPE, nucleic acid 

(C) STPJiiJ^IDEDNESS : single 

(D) TOPOLOGY: linear 

{ri) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 
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(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 149: 
GGGCTCGAGT GCCTTGACTG ATCAGGACTC CTCAGTTCAC 



{2} INFORMATION FOR SEQ ID NO: 150: 

(i) SEQUENCE CRCj^CTERISTICS ; 

(A) LENGTH: 31 base pairs 

(B) TYPE: riucleic acid 

(C) STRATTDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Other nucleic acid 

{A) DESCRIPTION: /desc = "synthetic DNA'' 

(11 i) HYPOTHETICAL: NO 

■iv) AIvJTI- SENSE: NO 
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iKi) 2EQUEMCE DESCRIPTION: SEQ ID NO: 150; 
GGCCAGTCTC CAAGGCTCCT GATCTACAAA G 

(2) INFORi-lATIOM FOR SEQ ID MO: 151: 

( i ) SEQUENCE CHAPJXCTE R I ST ICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) 5TRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRJPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

(Iv) ArxJ"! -SENSE : NO 



■xi) SEQUENCE DESCRIPTION: SEQ ID NO: 151: 
CTTTGTAGAT CAGGAGCCTT GGA3ACTGGC C 31 
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(2) INFORKA.TION FOR SEQ ID NO: 152: 

(i) SEQUENCE CHAPJ^CTERISTICS : 
LENGTH: 31 base pairs 
(B) TYPE: nucleic acid 
iC) STRANDEDNESS : single 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

•A) DESCRIPTION: /desc ^ "synchecic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) Arm -SENSE: NO 



20 



25 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 152: 
CCCTCTAGAC TAACACTCTC CCCTGTTGAA G 

(2; IMFORT'lATTON FOR S EO ID KG- 1S3: 



(i) SEQUENCE CHA.PJ\CTERISTICS ; 

(A) LENGTH: 20 base pairs 
(E) TYPE- nuclei::: ricid 
(C) STPj:\i^n:»HDNESS ; Single 
30 (D) TOPOLOGY: linear 

•ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = "S'/nthetic dna" 



(iii) HYPOTHETICAL: NO 
(iv) Ar-JTI- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 153: 
CTGCTCTAAA AGCTGCGGAA 

45 

(2) INFOPJ^IATIOK FOR SEQ ID NO: 154: 

(i) SEQUENCE CHAJ>ACTERISTICS : 
(A) LENGTH: 20 basre pairs 
5^ (B) TYPE: nucleic acid 

(C) STPJ^J^TDEDNESS : sin.gle 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE, other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 
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(iii) HYPOTHETICAL-: NO 
(iv) AJ^m -SENSE; NO 

5 

(xi) SEQUBNCE DESCRIPTION: SEQ ID NO: 154: 
10 TAGATCTGCA GGAGARGGAG 2 0 

(2) INFORMATION FOR SEQ ID NO- 155: 

(i) SEQUENCE CK/^J^CTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic, acid 

(C) STRAJ^roHDNESS : singlG 

(D) TOPOLOGY: lineal' 



15 
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50 



(ii) MOLECULE TYPE: other riucleic acid 

(A) DESCRIPTION: /desc = "synchetic DNA" 



(iii) HYPOTHETICAL: NO 
25 {iv} AJ^TTI- SENSE: NO 



30 !>:i) SEQUENCE DESCRIPTION: SEQ ID NO: 1S5 : 

TATGTTTCAG GTTCAGGGGG 2 0 

(2) INFORT^ATION FOR SEQ ID NO: 156: 

35 

(i) SEQUENCE CIL^J^^ACTE R I S T I C S : 

(A) LENGTH: 40 base pairs 

(B) TYPE: iiiicleic acid 

(C) STRANDEDNESS : single 
-^^ (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "Synthetic DNA" 

45 (lii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE- NO 



(XI ) SEQUENCE DESCRIPTION: SEQ ID NO: L56: 
GGGCTCGAGC TAAGGGAATT CCGCCTCTCC TCAGACACTG 4 0 



55 
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{2) INFORMATtON FOR SEQ ID MO: 157: 



W 



15 



20 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: MO 

(iv) ANTI- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 157: 
G^^ACTGCAGG CGTCCACTCT GAGGTGC^^GC TTGTGCAGTC 4 0 



25 



(2) INFOR_MATION FOP SEQ ID NO- L58 ■ 

(i) SEQUENCE CHAP^CTERISTICS : 
(A) LENGTH: 4G base pairs 
(E) TYPE: nucleic acid 
( C ) STP^A.N' D EDNS S S : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DKA'' 

(iii) HVPGTHETICAi . NO 

(iv} A^m -SENSE; NO 



(xi; SEQUENCE DESCRIPTION: SEQ ID NO: 158: 
GACTGCACAJ\ GCTGCACCTC AGAGTGGACG CCTG'CAGTTC 



45 (2) IKFOPJ^TION FOR SEQ ID NO: 159: 

SEQUENCE ChlARACTERZSTICS : 
(A) LENGTH: 50 base pairs 
(3) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Other nucleic acid 

. (A) DESCRIPTION: /desc ~ "synthetic DMA" 

{iiij HYPOTHETICAL: NO 



50 
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(iv) ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 159: 
AATATGCATA AATTCGAATG GATGGGATAT ATTTATCCTT ACAATGGTG 

10 

(2) INF0R:^TICN for SEQ id NO: 160: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 50 base pairs 
(E) TYPE: nucleic acid 

(C) STPANDEDNESS : single 

(D) TOPOLOGY : linear 



(ii) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(lii) HYPOTHETICAL: NO 

( i V ) ANTI -SENSE: NO 



30 



40 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: ISO: 
CATCCATTCG AATTTATGQ^ TATTATAGTC AGTGAAGGTG TATCCAGAA' 

12) IN'FOPJ^lA.TION for SEQ ID NO: 1^1: 

( I] ■ SEQ[IEMCE CHARACTERISTICS • 

(A) LENGTH: 40 base pairs 

(B) TYPE: t\ucleic acid 

(C) STPAI^JDEDNESS : single 

(D) TOPOLOGY: iLnear 

(ii) MOLECULE TYPE:' other nucleic acid 

(A) DESCRIPTION': /desc = "synthetic DNA" 

(ill) HYPOTHETICAL: NO 

(iv) AIvITI -SENSE : NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 151: 
C'lACATTGAC TGTTGACAAT TCCGCGAGCA CAGCCTACAT 

(2.) INFOPJ^iATION FOR SEQ ID NC; 162: 
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ii) S'EQVTEnC'^ CHARACTERISTICS: 

(A) LENGTH: 40 base pairs 

(B) TYPE: nucleic acid 

(C) ST.RANDEDNESS : Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) AI^I -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 162: 
ATGTAGGCTG TGCTCGCGGA ATTGTCAACA GTCAATGTGG 4 0 



25 



(2) INFORT^ATION FOR SEQ ID NO: 163: 

(i) SEQUENCE CHAP^CTERISTICS : 

(A) LENGTH: 40 br-.se pairs 

(B) TYPE, nucleic acid 

(C) STRAJ^JDEDNESS : single 

(D) TOPOLOGY: linear 

30 vii) MOLECULE TYPE: oth^r nucleic ncid 

(A) DESCRIPTION: /desc ^ "synchetic DNA" 

(iii) HYPOTHETICAL: NO 

:iv) Al^m-SENSE : NO 



40 



45 



50 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 163: 
GAAGTTACTA TGCTATGGAC TACTGGGGCC AGGGAACCCT ^0 

(2) IWF0PJ4AT10N FOR SEQ ID NO: 164: 

(i) SEQUENCE CHAPJ\CTERISTICS : 

(A) LENGTH: 40 base pairs 

(B) TYPE: [-.ucleic acid 

(C) STRArroEDNESS : single 

(D) TOPOLOGY: linear 

{ii) MOLECULE TYPE: otiier nucleic acid 

(A) Z'ESCRIPTTON : /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 



55 
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(iv) ANTI-SENSE: NO 



10 
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(xi) SEQUENCE DESCRIPTION: SHQ ID NO: 164: 
TAGTCCATAG CATAGTAACT TCTCGCACAG TAATACACAG 4 0 

(2) INrOP>lATION FOR SEQ ID NO: 155: 



(i) SEQUENCE CrL^iJ^CTERISTICS : 
(A) LENGTH: 3 9 base pairs 
/5 (B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 
2Q (-^) DESCRIPTION: /desc = "synthetic DNA' 

(iii) KYPOTHETICJ^X, : NO 

(IV) A.NTT I - SENS E ; NO 

25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16 5: 
GGGCTCGAGG CCAAAGAGTC TGGGCCCACG ACCTACAAG 39 

(2) INFOPJ'IATION FOR SEQ ID NO: 166: 

(i) SEQUENCE CK^J^J^CTERISTICS : 
. (A) LENGTH: 20 base pairs 
(E) TYPE: nucleic acid 

(C) STP^^CEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /oesc = "synthetic DMA" 



(L1-.) HYPOTHETICAL: NO 
45 (iv; ANTI -SENSE: NO 



55 



(XI ) SEQUENCE DESCRIPTION: SEQ ID NO: 166: 
CTTGTAGGTC GTGGSCCCAG ACTCTTTGGC 3 0 

(2) INFOPJ^IATION FOR SEQ ID NO: 167: 
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(i) SEQUENCE CHAJIACTERI 5TICS : 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRA^roEDMESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

{iv) ATvm-SENSE: NO 



20 



25 



15 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 167: 
GGGTCTAGAT CAGTAGCAGG TGCC2.GCTGT G 3i 

(2:' INFOPi-lATION FOR SEQ ID NG: 16 3: 

(i) SEQUENCE Cli.ARACTEPISTICS : 

(A) LENGTH: GO base pairs 

(B) TYPE: nucleic acid 

(C) STRAMDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Other nucleic acid 
00 (A) DESCRIPTION: /desc = "syntheti.c DNA" 

(iii) HYPOTHETICAL: NO 

iiv) AlvfTI -SENSE; NO 

35 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 166: 
"^^ TATGCATTGG GTGCGCCAGG CCCCCGGACA AGGACTCGAA TGGATGGGAT ATATTTATCC 6 0 



(2) INFORi-lATION FOR SHQ ID NO: 16'3: 

45 (i) SEQUENCE CHA,-J^CTERISTICS : 

(A) LENGTH: 60 bsse pairs 

(B) TYPE: nucleic acid 

(C) STR^ATTDEDNESS : single 

(D) TOPOLOGY: linear 



50 
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[ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

fiii) HYPOTHETTCA.L : NO 

(iv) ANTI -SENSE: NO 
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(xi) SEQUENCE DHSCRIPTION: SEQ ID NO: 169: 
CGAGTCCTTG TCCGGGGGCC TGGCGCACCC AATGCATATT ATAGTCAGTG AAGGTGTATC 

(2) INFORMATION FOR SEQ ID NO : 170: 

(i) SEQUENCE CHAR.zi.CTE R I ST I CS : 
{A} LENGTH: 60 base pairs 

(B) TYPE: nucleic acid 

(C) STRANEEDNESS : single 
{Di TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "syn-hetic DNA" 

(lii) HYPOTHETICAL: NO 

(iv) A-NTI -SENSE : NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 170: 
TATGCATTGG GTG.AAGCAGG CCCATGGAAA GAGCCTCGAA TGGATGGGAT ATATTTATCC 

(2) INFCRM^^.TIOM FOR SEQ ID NO: 171: 

(i) SEQUENCE CHAP^-CTERISTICS : 
(A; LENGTH: 50 base pairs 
{b; TYPE: nucleic acid 

(C) STP.ANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A; DESCRIPTION: /desc "synthetic DNA" 

(lii) HYPOTHETI'CAL : NO 

(iv) A>;TI- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: i7l: 
CGAGGCTCTT TCCATGGGCC TGCTTCACCC AATGCATATT ATAGTCAGTG AJkGGTGTATC 

(2) INFOP^L^.TION FOR SEQ ID NO: 172: 



(i) S?iQUENCE CHAPA.CTERISTICS : 

(A) LENGTH: 30 base pair- 

(B) TYPE: nucleic acid 
55 (C) STPJuNTDEDNESS : Single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 
^ (A) DESCRIPTION: /desc = "synthecic DNA" 

(iii) HYPOTHETICAL: MO 
(iv) ANTI-SENSS: NO 

10 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 172: 
15 GAGCGACTGG CTC^GCCAGA GCATGTTCAC 

(2) INFORMATION FO?. SEQ ID NO: 173: 

2^ fi) SEQUENCE CHAPJ\CTERISTI CS : 

(A) LENGTH: 30 base pairs 
(5) TYPE: nucleic acid 
tC) STP^NCEDNESS : single 
iu) TOPOLOGY: linear 

(ii» MOLECULE TYPE: o-her nucleic acid 

(A) DESCRIPTION: /desc = "synche-ic DNA" 

tiii} HYPOTHETICAL: NO 

30 (iv) AT'JTI -SENSE : NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 173; 
GTGA.^i-CATGC TCTGGCTGAG CCC.GTCGCTC 2 0 

(2J INFOR^■lATION FOR SEQ ID NO; 174; 

40 

(i) SEQUENCE CHAPu^^CTHRISTICS : 
(A) LENGTH. 3 6 base pairs 
(5) TYPE: nucleic acid 
(C) STRANCEDNESS : single 
45 (D) TOPOLOGY- Linear 

(ii) MOLECULE TYPE; ocher nucleic acid 

fA) DESCRIPTION: /desc = "synthetic DNA" 



50 



tiii) H V POTH E T I CAX, . NO 
(iv) AJ^m -SENSE; NO 
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{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 174: 
ACCTAC-ATCT GCGTGGTGGC CCATGAGGCC CTGCCC 3 6 

5 

(2) INFORMATION FOR SEQ ID NO: 175: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 50 base pairs 
10 (E) TYPE: nucleic acid 

(C) STRA-^^^DEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Other nucleic acid 
15 (AJ DESCRIPTION; /cesc = "synthetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 175: 
GGCCTCATGG GCCACCACGC AGATGTAGGT CTCCCCCGTG TTCCATTCCT 50 

(2) INFOP-^IATION FOR SEQ ID NO: 17G: 

30 (i) SEQUENCE CFL\PJ^CTERISTICS : 

(A) LENGTH: 2 5 base pairs 
iB) TYPE; nucleic acid 
iC) STPAJ^JDEDNESS : single 
{ D ) TOPOLOG Y - 1 i nea r 



35 



40 



{1.2.) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

( 1 1. 1 ; H Y POTHET I CAL : N'O ' 

(iv; ANTI-SENSE: NO 



4B (>^--; SEQUENCE DESCRIPTION: SEQ ID NO: 176: 

GCTTTATTTG TAACCC.TTAT .A^^GCTG 2G 



(2) INFOP^^LATIQN FOR SEQ ID NO: 177: 

{ij SEQUENCE CHAPJXCTERI STI CS : 
{A.I LENGTH: 3 0 base pairs 
{E) TYPE: nucleic acid 
{C) STRAJTOEDNESS : single 
{D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: Other nucleic acid 

(A) DESCRIPTION: /desc = "Synthetic DNA" 

U.ii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 177 
CTAGATCA.GT AGCAGGTGCC AGCTGTGTCG 



(2) TNFORi4ATTON FOR SEQ ID NO: 178: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 
20 (B) TYPE: nucleic acid 

(C) STRAT^EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cthsr nucleic ac:Ld 
25 DESCRIPTION: /desc = "synthetic DNA^ 

t i i i ) HYP C FH £ T 1 CAL : N O 

(iv) ANTI -SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 178: 
•CATAGTAACT TCTCGCACAG TAAT 

(2) INFORJ4ATION FOR SEQ ID NO. 179: 

(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 23 base pairs 

(B) TYPE, nucleic acid 

(C) STRAI'jDEDNESS : single 

(D) TOPOLOGY: linear 

^5 (ii) MOLECUE.E TYPE: cth^r nucleic acid 

(A) DESCRIPTION: /desc = "synchetic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) Arm -SENSE: NO 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 179: 
S5 GATA=CACCTT CACTGACTAT AAT 
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{2) INFORT^ATION FOR SEQ ID NO : ISO: 

(i) SEQUENCE CH,AJ<ACTERISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE : nucleic acid 

(C) STRA^JDSDNESS : Single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(lii) HYPOTHETICAL: NO 

(iv) AIvITI- SENSE: NO 



20 



25 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 180: 



@ " 2 — n 

CGTCGGATAC GAG-CAGCOTG 



(2) INFORT'^TION FOR SHQ ID NO: ISI: 



{i) SEQUENCE CKAPACTERISTICS : 
(A) LENGTH: 19 base pairs 
30 (B) TYPE- nucleic ac^d 

(C) STRANDEDKESS : Single 

(D) TOPOLOGY: .linear 

(11 ) MOLECULE TYPE: other nucleic acid 
^5 (A) DESCRIPTION: /desc = "synthetic DNA" 

(lii) HYPOTHETICAL : . NO 

(iv) /^J^JTI -SENSE : NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 181: 
C/i.CCCCGCGA CGGCTTCTT 19 



(2) INFOPJ^ATION FOR SEQ ID NO: 182: 

fi) SEQUENCE CHARl^.CTEPISTICS : 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STPJWDEDNESS : single 

(D) TOPOLOGY: linear 

(li) KOLECULE TYPE: other nucleic acid 
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{A) DESCRIPTION: /desc = "synchecic DNA 
(iii) HYPOTHETie^'J^: NO 

5 

(.iv) ANTI- SENSE: NO 



(xi) SEQUE^'CE DESCRIPTION: SZQ ID NO: 182: 
GGATCACAGG GGCCTGACCT 



15 {2) INFORMATION FOR SEQ ID NO: 133: 

ii) SEQUENCE CHAJ^.CTERI STI CS : 
(A) LENGTH: 20 base pairs 
•3) TYPE: nucleic acid 
2Q iC) STRAJ^JDEDNESS : single 

{D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION : /desc = "synthetic ONA 

ilii) HYPOTHETICAL: NO 

(iv) A^m -SENSE: NO 



35 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 163: 
CTGT3AAJiJii.C CCACACCA.2.C 

{2; INFORMATION FOR SEQ TD NO: 184: 

(i) SEQUENCE CFOvPJXCTSRISTICS : 
;a) LENGTH: 20 base pairs 
:B) TYPE: nucleic acid 
;C) STP^J^JDEDNESS : r.ingle 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic 3cid 
45 (A) DESCRIPTION: /desc = "synthetic DNA' 

(lii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 184: 
GCTGAACCTG CGGGAGTCGG 
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(2) INFORMATION FOR SEQ ID NO: L85 : 

{i] SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(3) TYPE: nuclaic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; ocher nucleic acid 

(A) DESCRIPTION: /desc = "synthscic DNA' 

^iii) HYPCTKETI'ZA-L : NO 

(iv) ANTI-SENS2; NO 



(xij SEQUENCE DESCRIPTION: SEQ ID NO: 185: 
GTGGCCCATG AGGCCCTGCC 2 0 

(2) INFORMATICN FOR SEQ ID HO: 186: 

(i) SEQL'ENCE C'dAPJkCT^RlSTiCS: 
i A) LE NGTH : 3 7 base pairs 
(3) TYPE; nucleic acic 
iC) STPJki^rCiEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ocher nucleic acid 

(A) DESCRIPTION: /desc = "synthecic DNA" 

( i i i t H Y POTHET I CJ^^L NO 

(iv) AJ^m -SENSE; NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID KO : 185; 
GGGGAATTCC AGTACGGAGT T^GGGGAAGAA GCTCTTT ?7 



(2) INFORMATION FOR SEQ ID NO: 187- 

(i ) SEQUENCE ChJ^.RACTERISTICS : 
( A ) L E NGTH : 3 5 base pairs 
•B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
■D) TOPOLOGY: linear 

(ii) MOLECULE TYPE, other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 
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(iii) HYPOTHETICAL: NO 
(iv) ATJTI -SENSE : NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID SO: 187: 
GTTTCTTCTG CCTCTGTCAC CAAGTTAGAT CTGGA 35 

(2) INFORMATION rOR SEQ ID MO: iS8; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRATTDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) KOLECULE TYPE: ochsr nucleic acid 

(A) DESCRIPTION: /desc = "synchecic DNA" 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 
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(xi) SEQUENCE DESCRIPTION: SEQ ED NO: 108 
TCCAGATCTA ACTTGGTGAC ASAGG-CAGAA GAAAC 

(2) INFORMATION FOR SEQ ID NO: 189: 



( i ) S E QU E NC E CM A.R ACT ERISTICS: 

(A) LENGTH: 2t' base pairs 

(B) TYPE: nucleic acid 
40 (C) STRATJDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ether nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 



(iii) HYPOTHETICAL: NO 
(iv) AIJTI -SENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 189 
CCCTCTAGAC GGGTCACGTG GGCATCAC 



28 
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Claims 

1. A method for the production of a humanised antibody and derivatives thereof, comprising at least one light chain 
and one heavy chain, the method comprising the steps of: 

a selecting a non-human antibody having at least one CDR; 

b selecting a human antibody heavy chain; 

c selecting a human antibody light chain: 

d introducing at least one CDR, or fragment thereof, from the non-human antibody heavy chain into the human 
antibody heavy chain, to form a recombinant heavy chain; and 

e introducing at least one CDR, or fragment thereof, from the non-human antibody light chain into the human 
antibody light chain, to form a recombinant light chain; 

characterised in that the selection of each of the human antibody heavy and light chains is determined solely by 
sequence homology with the non-human antibody heavy and light chains. respectively 

2. A method according to claim 1, wherein the CDR regions have been removed from the human antibody chain 
before the introduction of the at least one CDR, or fragment thereof, from the non-human antibody chain. 

3. A method according to claims 1 or 2, wherein the sequence homology is amino acid sequence homology 

4. A method according to any preceding claim, wherein the sequence homology is assessed substantially only in 
relation to the framework regions. 

5. A method according to any preceding claim, wherein the selection of each human antibody chain is determined 
by sharing at least 70% amino acid identity in'the framework regions with the non-human antibody chain. 

6. A method according to any preceding claim, wherein all of the CDRs from each non-human antibody chain are 
introduced into the relevant human antibody chain. 

7. A method according to any preceding claim, wherein the selected non-human antibody is the mouse CH11 antibody. 

8. A method according to any preceding claim, wherein the selected human light chain is from the human antibody 
RPMI6410'CL. 

9. A method according to any preceding claim, wherein the human heavy chain is from the human antibody 21 •28'CL. 

10. A method according to any preceding claim, wherein the amino acid regions derived from the human antibody 
comprise at least most of each of the framework regions of the antibody 

11. A method according to claim 1 1 , wherein the amino acid regions derived from the human antibody further comprise 
the constant region, or a portion of the constant region. 

12. A method according to any preceding claim, wherein the at least one non-human CDR is introduced into the human 
antibody along with at least one significant amino acid residue of at least one of the framework regions of the non- 
human CDR. 

1 3. A method according to claim 1 2, wherein the at least one significant amino acid residue is introduced from a non- 
human framework region along with the CDR, if the residue meets at least one of the following criteria; 

a) the amino acid in the human framework region of the acceptor is rarely found at that position in the acceptor, 
whereas the corresponding amino acid in the donor is commonly found at that position in the acceptor; 

b) in a three-dimensional model of the immunoglobulin, the amino acid has a side-chain atom which is judged 
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to form a bond with an antigen or a CDR of a humanised antibody, in accordance with one or more of the 
criteria i). ii) and iii); 

i) the side chain atom is within a distance of a second atom of less than the sum of their Van der Waal's 
radii plus 0.5 A, 

ii) the side chain atom is polar and is less than 3.4 A from a second polar atom, and 

iii) the side chain atom is charged and is less than 3.35 A from an oppositely charged atom; 

c) the amino acid is found In a position which is involved in determining the structure of the canonical class of 
the CDR: and 

d) the position of the amino acid is found at a putative contact surface of the heavy and light chains. 

14. A method according to claim 13, wherein the positions of amino acids in criteria (b) and (d) are determined by 
molecular modelling. 

15. A method according to claim 14, wherein the positions of amino acids are additionally determined by comparison 
with X-ray crystallographic data for other antibodies. 

16. A method according to claim 15, wherein an amino acid from the framework region is introduced if it is predicted 
both to contact a CDR by molecular modelling and is frequently found experimentally to contact a CDR by X-ray 
crystallography. 

17. An antibody produced by the method of any of claims 1 to 16. 

18. An antibody according to claim 1 7, wherein the antibody has anti-Fas activity. 

19. An antibody according to claim 18, wherein the molecule is an IgM molecule with anti-Fas activity. 

20. An antibody according to any of claims 1 7 to 1 9, wherein the antibody is an IgM antibody lacking a J chain. 

21. An antibody according to any of claims 17 to 20, wherein the light chain comprises the amino acid sequence as 
defined by SEQ ID No. 78 and the heavy chain comprises the amino acid sequence as defined by SEQ ID No. 86. 

22. An antibody according to any of claims 17 to 20.. wherein the light chain comprises the amino acid sequence as 
defined by SEQ ID No. 78 and the heavy chain comprises the amino acid sequence as defined by SEQ I D No. 88. 

23. An antibody according to any of claims 17 to 20, wherein the light chain comprises the amino acid sequence as 
defined by SEQ ID No. 80 and the heavy chain comprises the amino acid sequence as defined by SEQ ID No. 86. 

24. An antibody according to any of claims 17 to 20, wherein the light chain comprises the amino acid sequence as 
defined by SEQ ID No. 80 and the heavy chain comprises the amino acid sequence as defined by SEQ ID No. 88. 

25. An antibody according to any of claims 17 to 20, wherein the light chain comprises the amino acid sequence as 
delined by SEQ ID No. 82 and the heavy chain comprises the amino acid sequence as defined by SEQ ID No. 86. 

26. An antibody according to any of claims 17 to 20, wherein the light chain comprises the amino acid sequence as 
defined by SEQ ID No. 82 and the heavy chain comprises the amino acid sequence as defined by SEQ ID No. 88. 

27. An antibody according to any of claims 17 to 20, wherein the light chain compnses the amino acid sequence as 
defined by SEQ ID No. 84 and the heavy chain comprises the amino acid sequence as defined by Seq ID No. 86. 

28. An antibody according to any of claims 17 to 20. wherein the light chain comprises the amino acid sequence as 
defined by SEQ ID No. 84 and the heavy chain comprises the amino acid sequence as defined by SEQ ID No. 88. 

29. RN A encoding an antibody according to any of claims 17 to 28. 

30. DNA encoding an antibody according to any of claims 17 to 28. 
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31. DNA which hybridises with the DNA of claim 30, preferably under conditions of 60 - 70 °C and in 6 x SSC. 

32. A vector comprising DNA according to claims 30 or 31 . 

5 33. A vector according to claim 33 which is an expression vector. 

34. A vector selected from recombinant DNA vectors pHtcKY2-58, pHkKF2-19, pHicRY2-10, pHtcRF2-52, pHjuH5-1 
and pH|.im1 -1 . 

^0 35. A host cell transformed with an expression vector according to any of claims 32 to 34. 

36. E. CO// pHtcKY2-58 "(PERM BP-5861). 

37. E. CO// pHicKF2-1 9 (PERM BP-5860). 

15 

38. E CO// pHicRY2- 10 (PERM BP-5859). 

39. E CO// pHjcRP2-52 (PERM BP-5862). 
20 40. E CO// pHmH5-1 (PERM BP-5863). 

41. E. CO// pHjLimM (PERM BP-5864). 

42. A method for producing an immunoglobulin protein of the present invention comprising culturing a cell according 
2^ to any of claims 32 to 34 under conditions which enable expression of DNA encoding the immunoglobulin H chain 

or L chain subuntt contained in the vector and recovering the immunoglobulin protein from the culture. 

43. Use of an antibody according to any of claims 17 to 28 in the preparation of a medicament for the treatment of an 
autoimmune disease. 

30 

44. Use according to claim 43, wherein the autoimmune disease is rheumatism. 
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